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PEEF  ACE, 


At  the  outset  it  may  be  asked,  why  add  another  to  the  long  list 
of  treatises  on  the  Diseases  of  the  Heart  already  extant  ?  To 
this  question  I  would  answer,  firstly,  because  I  think  the  subject 
needs  revision  in  the  light  of  modern  pathology  ;  and  secondly, 
because  I  believe  that,  as  the  result  of  long  and  earnest  clinical 
study,  I  can  contribute  something  towards  placing  this  depart- 
ment of  medicine  upon  a  broader  and  firmer  basis  than  that 
which  it  has  hitherto  occupied. 

In  undertaking  a  task  of  such  magnitude,  I  was  sensible  of 
the  great  and  numerous  intrinsic  difficulties  which  it  involved, 
and  no  less  conscious  of  the  many  defects  inherent  in  myself, 
by  which  these  difficulties  were  in  no  small  degree  enhanced. 
And  now  that  the  work,  sketched  in  outline  nine  years  ago,  lies 
before  me  with  all  its  imperfections,  I  am  the  less  satisfied  with 
my  performance,  because  of  the  ideal  standard  of  excellence  at 
which  I  then  aimed.  Tor  all  such,  I  would  solicit  the  con- 
siderate indulgence  of  my  professional  brethren ;  especially  of 
the  Dublin  School,  to  which  I  have  the  high  honour  to  belong. 

To  the  great  masters,  Corvisart,  Laennec,  Bertin,  Bouillaud, 
Hope,  Walshe,  Stokes,  and  Corrigan,  students  of  Cardiac  Disease 
owe  much.  An  acknowledgment  is  likewise  due  to  many  others, 
by  whose  labours  our  knowledge  of  this  subject  has  been  ad- 
vanced. These  eminent  observers  have  not  only  laid  the  founda- 
tion of  accurate  knowledge  in  the  domain  of  cardiac  pathology, 
and  constructed  its  rudiments  out  of  the  crude  materials  strewed 
around  them  by  the  labours  of  their  predecessors,  but  have  de- 
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veloped  into  maturity  the  infant  science  which  they  created. 
Despite  the  speculative  physiology  of  the  period,  and  the  paucity 
of  instrumental  appliances  then  available  for  the  purposes  of 
physical  exploration,  in  less  than  a  quarter  of  a  century  from  the 
date  of  Laennec's  great  work  on  Mediate  Auscultation,  the  diagno- 
sis of  cardiac  disease  had  attained  to  the  proportions  of  a  science. 
The  present  advanced  state  of  knowledge  of  the  physiology  of 
the  heart,  due  to  the  recent  experimental  researches  of  Chauveau 
and  Taivre,  E.  Weber,  Ludwig,  the  brothers  Cyon,  and,  espe- 
cially, those  of  Marey  and  his  followers,  has  prepared  the  way 
for  a  more  precise  cardiac  pathology.  In  no  department  of 
medicine  is  a  full  and  exact  knowledge  of  the  normal  function 
of  the  organs  under  examination  of  greater  importance,  than  in 
that  which  embraces  the  study  of  Diseases  of  the  Heart  and 
Great  Vessels.  Without  such  knowledge,  a  rational  system  of 
diagnosis  and  treatment  is  impossible. 

If  an  example  were  demanded  of  the  direct  application  of 
physiology  to  the  study  of  disease,  no  more  forcible  illustra- 
tion of  such  could,  in  my  opinion,  be  adduced,  than  that  sup- 
plied by  the  heart.  The  entire  cycle  of  cardiac  phenomena 
in  the  state  of  health  must  be  thoroughly  apprehended,  else  a 
correct  interpretation  of  the  derangements  exhibited  in  the 
various  forms  of  disease  to  which  the  heart  is  subject,  cannot  be 
attained  ;  and  this,  not  only  in  regard  to  the  rhythm  and  dura- 
tion of  these  phenomena,  but  also  in  relation*  to  their  causes 
and  associations,  whether  simple  or  multiple.  Up  to  a  very 
recent  period,  the  knowledge  available  in  this  department  of 
physiology  was  inadequate  for  the  purpose  of  accurate  clinical 
research ;  hence,  the  want  of  precision  in  regard  to  differential 
diagnosis  which  characterizes  the  works  of  many  writers  on 
Diseases  of  the  Heart.  The  great  mass  of  well  observed  facts, 
however,  which  they  have  collected ;  the  correct,  though  broad 
lines  of  distinction  they  have  drawn  between  the  different  genera 
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of  Cardiac  Disease ;  the  extensive  knowledge  of  etiology  and 
prevention,  and  the  prescience  in  regard  to  results,  shadowed 
forth  in  their  writings,  have  contributed  to  the  advancement  of 
this  important  subject,  in  a  degree  scarcely  appreciable  by  those 
who  now  engage  in  the  same  line  of  study. 

It  is  no  disparagement,  therefore,  to  the  labours  of  these  dis- 
tinguished men,  and  no  slight  upon  their  eminent  services  in 
the  cause  of  medical  science,  to  assert  that  their  works  require 
revision  in  order  to  bring  them  up  to  the  standard  of  present 
knowledge.  The  recent  edition  (the  fourth)  of  Dr.  Walshe's  ad- 
mirable treatise,  issiied  while  this  work  was  in  progress,  contains 
much  of  the  information  which  it  had  been  my  ambition  to 
supply.  I  venture  to  hope,  nevertheless,  that  in  so  extensive  a 
field,  my  labours  may  not  be  entirely  unproductive  of  useful 
results. 

This  volume  has  far  exceeded  the  limits  originally  designed. 
If  an  apology  be  needed,  I  can  only  plead,  that  a  curtailment  of 
its  proportions,  while  it  would  have  spared  me  much  labour, 
would  have  been  at  the  expense  of  an  inadequate  treatment  of 
the  subject. 

As  physician  to  a  great  hospital  for  the  last  thirteen  years, 
I  have  enjoyed  many  advantages  for  the  prosecution  of  my 
favourite  study.  The  liberal  and  enlightened  spirit  in  which 
the  Mater  Misericordiae  Hospital  has  been  founded  and  con- 
ducted by  the  excellent  Sisters  of  Mercy ;  the  admirable  econo- 
mic and  general  arrangements  of  the  Institution  ;  and  the 
unfettered  liberty  to  admit  patients  conceded  to  the  Medical 
Officers,  combine  to  insure  a  supply  of  cases  amply  illustra- 
tive of  any  disease,  to  which,  for  the  time,  special  attention 
may  be  directed. 

For  assistance  rendered  me  in  the  preparation  of  this  work,  I 
am  indebted  to  numerous  kind  friends.  To  the  several  gentle- 
men, now  dispersed  through  many  countries  or  settled  in  prac- 
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tice  in  their  own,  who  acted  as  my  clinical  clerks,  and  assisted 
me  in  observing  and  noting  the  cases  recorded  in  the  text,  and 
in  applying  the  crucial  test  of  diagnosis  in  the  post  mortem  room, 
this  book  may,  perhaps,  serve  as  a  not  unpleasing  memorial  of 
our  conjoint  labour  and  common  study.  To  my  hospital  col- 
leagues, for  the  privilege,  so  kindly  granted  me,  of  free  access  to 
the  patients  under  their  charge ;  and,  in  an  especial  manner,  to 
Dr.  Mxon,  for  the  many  admirable  sphygmograms  dispersed 
through  the  succeeding  pages  with  which  he  has  supplied  me, 
I  beg  to  express  my  deep  sense  of  obligation.  For  the  great 
and  valuable  assistance  rendered  by  my  friend  Dr.  George  F. 
Duffey,  in  revising  the  sheets  (from  page  225),  and  pointing 
out  references,  and  especially  for  the  preparation  of  the  copious 
Index,  which  has  been  entirely  executed  by  him,  I  hereby 
tender  my  warm  and  sincere  thanks.  The  woodcuts  have  been 
executed  by  Mr.  George  A.  Hanlon. 

30,  Harcourt-street,  Dublin. 
July,  1875. 
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CHAPTEE  I. 

ANATOMY  AND  PHYSIOLOGY  OF  THE  HEAET. 

The  heart,  the  centre  of  the  circulatory  system,  occupies  the 
lower  part  of  the  mediastinum,  and  the  anterior  inferior  and 
internal  portion  of  the  left  side  of  the  thorax ;  it  is  enclosed  in 
a  twofold  membranous  sac,  the  pericardium,  and  interposed 
between  the  pleurae,  which,  in  close  juxta-position  by  their 
outer  surfaces  anteriorly  and  posteriorly,  forming  the  lateral- 
boundaries  of  the  corresponding  portions  of  the  mediastinum,  are 
divaricated  in  the  intermediate  space  to  receive  the  heart  and 
pericardium. 

The  region  in  front  of  the  heart  is  named  the  precordium,  and 
that  portion  of  it  in  which  the  pericardium  is  not  covered  by  the 
edges  of  the  lungs,  the  superficial  precordial  region.  This  last- 
mentioned  space,  in  which  the  pericardium  comes  into  contact 
with  the  anterior  wall  of  the  chest,  is  quadrilateral  in  figure  as 
correctly  described  by  Sibsom*  It  measures  about  three  inches 
in  its  transverse,  and  two  inches  in  its  vertical  diameter;  bounded 
superiorly  by  a  horizontal  line  corresponding  to  the  upper  edge 
of  the  fifth  costal  cartilage,  and  extending  from  the  middle  line 
of  the  sternum  to  a  point  within  an  inch  and  a-half  of  the  left 
nipple  line;  below,  by  a  line  on  a  level  with  the  upper  edge  of  the 
sixth  costal  cartilages ;  on  the  right  side,  by  the  mid  line  of  the 
sternum;  and  on  the  left,  by  a  curved  line,  convex  outwards,  com- 
mencing one  and  a-half  inch  inside  the  nipple  line  at  the  upper 
edge  of  the  fifth  costal  cartilage,  and  terminating  at  the  junction 
of  the  sixth  and  seventh  costal  cartilages  near  the  sternum,  two 
inches  internal  to  the  nipple  line.  These  boundary  lines  are 
constituted  on  three  sides  by  the  edges  of  the  lungs,  viz.,  on 
the  right  side  by  the  edge  of  the  right  lung,  and  superiorly  and 
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externally  by  that  of  the  left  lung.  The  inferior  boundary  is 
formed  by  the  diaphragm.  This  space  corresponds  to  the  area  of 
absolute  precordial  dullness,  but  varies  much  in  figure  and  dimen- 
sions in  different  individuals,  being  less  extensive  in  the  robust, 
and  occasionally  all  but  abolished  in  the  subjects  of  pulmonary 
emphysema.  The  dimensions  given  are  those  presented  at  the 
acme  of  inspiration ;  but  during  expiration  they  are  considerably 
extended,  owing  to  retrocession  of  the  edges  of  the  lungs. 

Gendrin  *  says  the  position  of  the  edge  of  the  left  lung  may  be 
marked  out  by  a  line  drawn  from  the  junction  of  the  cartilage  of 
the  second  rib  with  the  sternum,  downwards  and  outwards  to  the 
extremity  of  the  last  rib ;  and  that  of  the  right  lung  by  a  Hue 
carried  from  the  upper  extremity  of  the  mesial  line  of  the  ster- 
num, downwards  and  outwards  to  the  anterior  extremity  of  the 
first  right  false  rib.  In  the  dead  body  they  do  not  advance  so 
far  as  in  the  living. 

The  space  known  as  the  deep  precordial  region,  or  that  within 
which  modified  cardiac  dulness  is  cletectible  during  life,  corres- 
ponds in  figure  and  dimensions  to  the  anterior  surface  of  the 
heart.  It  is  irregularly  triangular  in  outline,  the  vertex  above 
formed  by  the  transverse  portion  of  the  arch  of  the  aorta,  and 
extending  from  the  upper  edge  of  the  second  costal  cartilage  of 
the  left  side  at  its  junction  with  the  sternum,  to  the  lower  edge 
of  the  corresponding  portion  of  that  of  the  right  side.  The 
vertex  is  rounded,  and  about  two  and  a-half  inches  in  diameter. 
The  base  is  below,  and  corresponds  to  a  horizontal  bine  about 
four  inches  in  length,  connecting  the  lower  edges  of  the  sixth 
costal  cartilages  of  the  opposite  sides.  The  left  boundary,  slightly 
convex  outwards,  extends  between  the  upper  edge  of  the  second 
costal  cartilage  of  that  side,  half  an  inch  external  to  its  union 
with  the  sternum,  and  the  upper  edge  of  the  sixth  of  the  same 
side,  one  inch  inside  the  nipple  line.  The  right  boundary  corres- 
ponds approximately  to  a  line  carried  from  the  lower  extremity 
of  the  right  second  chondro-sternal  articulation, -vertically  down- 
wards to  the  upper  extremity  of  that  of  the  sixth.  This  region 
includes  within  its  boundaries  that  known  as  the  superficial  pre- 
cordial region,  and  yields,  to  the  extent  of  the  latter,  absolute  per- 
cussion dullness,  but  elsewhere  qualified  and  barely  perceptible 

*  Legons  sur  les  Maladies  du  Cosur  et  des  Grosses  Artdres,  torn,  i.,  1841-42. 
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dullness,  which,  when  the  edges  of  the  lungs  are  inflated,  is  con- 
verted into  absolute  resonance. 

The  pericardium  consists  of  a  fibrous  and  serous  layer,  the 
former,  external,  conical  in  figure,  the  base  resting  on  the  cen- 
tral leaflet  of  the  cordiform  tendon  of  the  diaphragm,  with  which 
in  the  adult  it  is  intimately  incorporated,  presents  nine  funnel- 
shaped  openings  for  the  passage  of  the  great  vessels  which  enter 
and  leave  the  heart,  viz.,  the  aorta,  the  two  primary  branches  of 
the  pulmonary  artery,  the  superior  and  the  inferior  vena  cava,  and 
the  four  pulmonary  veins.  In  the  foetus  there  is  an  additional 
aperture  for  the  ductus  arteriosus,  but  after  the  closure  and  atro- 
phy of  this  vessel,  that  opening  becomes  likewise  obliterated. 
The  edges  of  these  several  openings  are  everted,  and  incorporated 
with  the  outer  coats  of  the  vessels,  with  the  single  exception  of 
the  ascending  vena  cava,  which  pierces  the  diaphragm  and  the 
fibrous  pericardium  sharply,  and  at  once  enters  the  right  auricle. 
This  outer  layer  of  the  pericardium  consists  of  fibrous  tissue, 
chiefly  of  the  white  or  inelastic  kind,  the  fasciculi  of  which 
mutually  intersect  at  all  conceivable  angles ;  there  is  likewise  a 
large  proportion  of  yellow  elastic  tissue,  consisting  of  curling  and 
branching  filaments,  varying  in  diameter  from  1-1 0,000th  to 
l-6,000th  part  of  an  inch,  and  unaffected  by  strong  acetic  acid. 

The  serous  layer  of  the  pericardium,  after  lining  the  fibrous 
envelope,  is  reflected  thence  upon  the  great  vessels  at  the  base, 
to  the  heart,  which  it  completely  invests,  constituting  the  epicarl 
dmm;  it  forms  a  common  envelope  for  the  aorta  and  the  pulmo- 
nary artery,  about  two  inches  of  which  are  within  the  pericar- 
dium; the  portions  of  the  vessels  to  this  extent,  which  are  in 
mutual  contact,  being  alone  uncovered  by  serous  membrane 
From  the  root  of  the  aorta  and  pulmonary  artery  the  serous  enve 
lope  is  reflected  upwards  over  the  anterior  and  superior  surfaces 
of  both  auricles,  to  the  bifurcation  of  the  pulmonary  artery 
whence  it  is  reflected  forwards  upon  the  trunk  of  that  vessel  and 
by  it  conducted  downwards  to  the  ventricles,  expanding  in  its 
course  into  the  common  envelope  for  the  aorta  and  pulmonary 
artery,  already  described.  To  the  right  it  is  reflected  over  the 
descending  cava,  covering  it  on  the  anterior*  half  of  its  cir- 
cumference to  the  extent  of  one  inch  of  its  length ;  it  thence 
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passes  downwards  in  front  of  the  right  pulmonary  veins,  to  the 
ascending  vena  cava,  which,  to  the  extent  of  half  an  inch  of  its 
length,  it  invests  anteriorly  and  laterally.  Between  the  two 
cavse,  and  in  iront  of  the  right  pulmonary  veins,  the  serous  mem- 
brane dips  into  an  oblong  fossa,  the  long  diameter  of  which  is 
vertical,  and  the  depth  of  which  is  increased  by  tension  of  the 
venae  cavee.  From  the  roots  of  the  great  vessels  at  the  base  it 
descends  over  the  anterior  surface  of  the  heart,  to  the  inferior 
margin  and  apex,  whence  it  is  reflected  over  the  inferior  surface, 
and  upwards  over  the  posterior  surface,  investing  in  the  last- 
mentioned  portion  of  its  course  the  posterior  surface  of  the  left 
ventricle  and  auricle ;  and  from  the  upper  margin  of  the  latter, 
ascends  to  the  bifurcation  of  the  pulmonary  artery,  where,  on  a 
level  with  the  anterior  reflection  previously  described,  it  is  re 
fleeted  backwards  to  the  posterior  wall  of  the  pericardium,  and 
thus  descends  to  the  diaphragm.  On  the  right  and  left  side  it 
invests  the  posterior  surface  of  the  pulmonary  veins  at  their 
termination,  to  the  extent  of  one  inch  of  their  length,  being  also 
inflected  forwards  between  them  to  a  variable  extent.  In  some 
subjects  this  inflection  does  not  exist.  The  lower  surface  of  the 
inferior  pulmonary  vein,  on  both  sides,  is  completely  invested 
by  serous  membrane,  whilst  the  superior  surface  is,  to  an  equal 
extent,  uncovered.  The  anterior  surfaces  of  these  vessels  are 
covered  only  to  the  extent  of  about  half  an  inch. 

It  follows,  therefore,  that  the  sac  of  the  pericardium  is  divided 
by  the  reflection  of  its  serous  lining  into  two  great  pouches  or 
recesses,  viz. :  one,  by  much  the  larger,  in  front  of  the  heart,  and 
separated  at  its  circumference  from  the  other  by  a  double  sep- 
tum, formed  by  the  reflection,  dos  &  dos,  of  the  two  layers  of 
serous  membrane  already  described.  This  septum,  on  the  right 
and  left  sides,  includes  the  corresponding  pulmonary  veins,  whilst 
superiorly  its  constituent  lamina?,  extended  somewhat  tensely 
between  the  superior  posterior  margin  of  the  auricles  inferiorly, 
and  the  bifurcation  and  both  lateral  branches  of  the  pulmonary 
artery  superiorly,  are  separated  only  by  some  dense  areolar 
tissue.  The  anterior  recess  is  traversed  superiorly  by  the  trunks 
of  the  aorta  and  pulmonary  artery,  which,  through  the  greater 
portion  of  their  course  within  the  pericardium,  occupy  a  common 
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tubular  passage  between  the  two  layers  of  serous  membrane,  but 
near  their  point  of  exit  from  it  acquire  each  a  proper  serous  in- 
vestment. 

The  venae  cavae,  and  both  branches  of  the  pulmonary  artery, 
may  be  regarded  as  outside  the  pericardium ;  projecting,  however, 
to  an  unequal  extent  of  their  circumference  into  its  cavity,  the 
former  in  the  posterior,  and  the  latter  in  the  superior  wall. 

The  subserous  lamina  is  of  variable  thickness  and  density  in 
different  portions  of  its  extent ;  thus,  beneath  the  fibrous  peri- 
cardium it  is  represented  by  the  deepest  portion  of  that  mem- 
brane, which  is  somewhat  less  dense  in  structure  than  the 
remainder ;  in  this  stratum  the  minute  vessels  and  capillaries  of 
the  pericardium  are  distributed ;  on  the  great  vessels  it  is  more 
lax,  admitting  of  easy  detachment  of  the  serous  layer ;  whilst 
upon  the  heart  it  forms  a  remarkably  dense  but  thin  lamina, 
the  fascia  cordis,  which  is  inseparably  united  with  the  basement 
membrane  and  epithelium,  upon  the  one  hand,  and  with  the 
sparse  perimysium  or  connective  tissue  of  the  heart,  upon  the 
other.  In  the  course  of  the  cardiac  grooves  only,  where  the 
principal  blood  vessels  and  nerves  with  a  variable  quantity  of 
fat  are  lodged  in  its  meshes,  is  this  tissue  sufficiently  lax  to 
admit  of  easy  separation  of  the  serous  investment  from  the 
heart.  In  the  interspaces  between  the  grooves  and  over  the 
surface  of  the  heart  generally,  imbedded  in  the  subserous  lamina, 
the  lymphatic  vessels  and  the  primary  branches  of  distribution 
of  the  cardiac  nerves  are  spread  out.  This  tissue  is  likewise  the 
seat  of  the  " white"  or  " milk-spots."  There  is  usually  but  one 
such,  which  is  situated  upon  the  anterior  surface  of  the  right 
ventricle,  irregularly  circular,  and  varying  in  size  from  a  four- 
penny  to  a  half-crown  piece.  When  additional  spots  are  present, 
they  are  found  upon  the  anterior  surface  of  the  apex  and  that  of 
the  right  auricular  appendix.  These  latter  are  never  met  with 
in  the  absence  of  the  former,  which,  on  the  contrary,  exist  in 
greater  or  less  perfection  on  the  hearts  of  most  adult  and  aged 
persons,  unaccompanied  by  similar  appearances  on  other  por- 
tions of  the  surface  of  the  heart.  Such  spots  were  formerly, 
but  incorrectly,  regarded  as  the  result  of  limited  pericarditis.  I 
have  repeatedly  examined  them  with  much  care,  but  never  found 

c 


6 


.  ANATOMY  AND  PHYSIOLOGY  OF  THE  HEART. 


fibrinous  exudation  upon  the  epithelial  surface,  which  here,  as 
upon  other  portions  of  the  surface  of  the  heart,  has  invariably, 
in  my  experience,  presented  the  polished  and  glistening  appear- 
ances characteristic  of  its  healthy  condition.  They  arise,  mani- 
festly, from  chronic  irritation  of  the  superficial  surface  of  the 
heart,  the  result  of  excessive  and  long  continued  friction,  to 
whatever  cause  due.  Persons  long  engaged  in  some  bodily 
labour,  involving  great  muscular  strain  and  habitual  distention 
of  the  right  chambers  of  the  heart,  are  most  likely  to  exhibit 
typical  "  milk  spots."  Hence,  their  usual  position  on  the  ante- 
rior surface  of  the  right  side  of  the  heart,  opposite  the  unyield- 
ing surface  presented  by  the  sternum. 

Examined  microscopically,  the  subserous  lamina  of  the  peri- 
cardium is  found  to  consist  mainly  of  white  fibrous  tissue,  the 
fasciculi  of  which  overlie  and  interlace  with  one  another  at  all 
conceivable  angles.  It  includes,  also,  a  large  proportion  of  yel- 
low elastic  tissue,  composed  of  fine  curling  filaments  of  an  aver- 
age diameter  of  l-17,000th  part  of  an  inch.  This  latter  tissue 
confers  upon  the  pericardium  in  an  eminent  degree  the  property 
of  elasticity,  in  virtue  of  which  it  is  capable  of  accommodating 
itself  to  variations  in  volume  of  the  several  chambers  of  the 
heart,  during  contraction  and  relaxation  respectively.  The  capa- 
city of  the  pericardium  is  accurately  adapted  to  the  volume  of 
the  heart  at  all  periods  of  cardiac  action.  Its  walls  are  there- 
fore constantly  in  a  state  of  tension  during  the  continuance  of 
cardiac  movement,  no  less  during  the  systole  than  the  diastole  of 
the  ventricles. 

This  accuracy  of  adaptation  of  the  pericardium  is,  no  doubt, 
mainly  clue  to  the  constancy  of  volume  of  the  heart  at  all  periods 
of  its  action,  a  circumstance  to  be  attributed  to  the  alternating 
contraction  and  relative  capacity  of  the  auricles  and  ventricles, 
and  of  the  roots  of  the  great  vessels  connected  with  them,  and 
included  within  the  pericardium.  If  the  chest  of  a  still  living 
animal  be  laid  open,  it  will  be  found  impossible  to  pinch  up  the 
pericardium  between  the  finger  and  thumb,  and  difficult  even  by 
means  of  a  pair  of  good  forceps,  as  long  as  the  heart  continues  to 
pulsate. 

The  purposes  of  the  pericardium  seem  to  be  to  insulate  the 
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heart,  and  by  presenting  to  it  a  smooth  and  moist  surface,  and 
excluding  adjacent  organs,  to  insure  its  free  and  unimpeded 
movement  in  the  performance  of  its  function  * 

There  is  yet  another  purpose  served  by  the  pericardium,  to 
which  attention  has  not  been  hitherto  directed,  namely,  that 
of  protecting  the  heart  from  mediate  atmospheric  pressure  at 
these  periods  of  its  action,  when,  owing  to  asynchronism 
between  its  movements  and  those  of  the  lungs  and  thorax, 
the  circulation  would  be  liable  to  obstruction  in  the  more 
thin-walled  of  its  chambers,  and  in  the  roots  of  the  great 
vessels,  from  pressure  of  the  expanding  lungs  or  receding  chest 
walls. 

The  pericardium  is  firmly  attached,  in  front,  to  the  sternum, 
through,  the  anterior  mediastinum ;  posteriorly,  to  the  vertebral 
column  through  the  posterior  mediastinum ;  superiorly,  to  the 
first  ribs  and  clavicles  through  the  reflections  of  the  cervical 
fascia  upon  the  great  vessels  connected  with  the  aorta  and 
descending  cava,  which  are  themselves  incorporated  by  their 
external  coats  with  the  fibrous  lamina  of  the  pericardium  where 
they  respectively  penetrate  it,  and  with  the  serous  layer  where 
the  latter  is  reflected  upon  them.  The  phrenic  nerves  likewise 
connect  the  pericardium  superiorly  with  the  cervical  vertebras, 
and  their  arterial  comites  with  the  subclavian  arteries  through 
the  medium  of  the  internal  mammaries. 

Inferiorly  the  pericardium  is  fixed  and  held  tense  by  its  at- 
tachment to  the  great  phrenic  centre  of  the  diaphragm ;  and  by 
the  tension  of  the  pleura  reflected  from  it  upon  the  lung  on 
either  side,  it  is  subjected  to  constant,  considerable,  and  in  the 
normal  state,  equal  traction  laterally. 

It  is  the  derangement  of  balance  between  the  tractile 
forces  thus  exercised  upon  the  two  sides  of  the  pericardium, 
owing  to  collapse  of  either  lung,  which  determines  its  lateral 
displacement  to  the  opposite  side  in  cases  of  copious  aeriform 

*  Senac  (Traite  de  la  Structure  du  Cceur,  de  son  Action,  et  de  ses  Maladies, 
1749)  says  the  uses  of  the  pericardium  are  to  facilitate  the  movements  of  the  heart, 
by  presenting  opposed  moist  surfaces,  the  halitus  being  confined  and  thereby  pre- 
served, and  to  fix  the  roots  of  the  great  vessels,  and  maintain  unalterable  relation- 
ship between  them  and  the  heart,  and  thus  favour  the  entrance  and  exit  of  the 
blood. 
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or  liquid  effusion  into  one  side  of  the  chest,  according  to  the 
experiments  of  Dr.  E.  Douglas  Powell  *  to  which  I  shall  have 
occasion  to  revert. 

Between  these  several  fixed  points  of  attachment  the  peri- 
cardium is  kept  in  a  state  of  tension  sufficient  to  neutralize  the 
pressure  of  the  expanding  lungs,  and  to  diminish,  at  least,  that 
of  the  receding  sternum.  Were  it  otherwise,  the  blood  would 
be  inevitably  forced  back  from  the  auricles  upon  the  great  veins, 
as  often  as  auricular  diastole  should  happen  to  coincide  with  the 
acme  of  inspiration,  during  which  the  anterior  edges  of  the  lungs 
advance  between  the  pericardium  and  the  sternum  with  a  force 
equivalent  to  several  inches  of  mercury;  and  a  like  inconve- 
nience, but  in  a  much  less  degree,  would  probably  arise  from 
the  retrocession  of  the  sternum  at  the  acme  of  expiration,  were 
it  not  for  the  protection  afforded  to  the  subjacent  auricles  by  the 
tense  intervening  wall  of  the  pericardium. 

From  what  has  preceded,  it  follows  that  the  pericardium  is 
endowed,  in  an  eminent  degree,  with  the  property  of  resistance  to 
extension.  To  this  property,  conjoined  with  the  strict  adaptation 
of  its  capacity  to  the  volume  of  the  heart,  must  be  attributed 
the  formidable  train  of  symptoms,  of  a  syncopal  character, 
which  follows  from  rapid  effusion,  of  whatever  kind,  into  the 
sac  of  the  pericardium. 

In  such  a  case  the  effused  liquid  is  interposed  between  a  tense 
and  unyielding  membrane,  and  an  organ  whose  chambers  alter- 
nately contract  and  expand.  Now,  inasmuch  as  the  force  of  ex- 
pansion of  any  of  the  chambers  of  the  heart  is  the  equivalent  of 
the  blood-pressure  expended  upon  its  internal  surface  during  its 
relaxation,  it  is  manifest  that  this  pressure  must  be  sufficient,  not 
only  to  divaricate  the  walls  upon  which  it  is  exercised,  but  like- 
wise to  overcome  the  resistance  of  the  pericardium,  else  the  ex- 
pansion of  the  chamber  will  be  limited  by  the  effusion,  and 
the  volume  of  blood  circulating  through  it  diminished  in  the 
same  proportion.  Hence,  the  feeble  impulse  of  the  heart,  the 
weak  and  flickering  pulse,  and  the  pallid  and  congested  surface 
in  cases  of  moderate  but  acute  effusion  into  the  pericardium,  and 

*  Medical  Times  and  Gazette,  30th  January,  21st  August,  1869,  and  British 
Medical  Journal,  17th  July,  1869. 
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the  mortal  syncope  that  not  unfrequently  ensues  when  the 
effusion  has  been  rapid  and  copious. 

Sibson  says  that  twelve  to  eighteen  ounces  of  liquid  may  be 
injected  into  the  healthy  pericardium.  This  result  is  due,  in 
part,  to  forced  expansion  of  the  sac,  but  mainly  to  evacuation  of 
the  chambers  of  the  heart.  In  chronic  pericarditis  as  much  as 
three  pints  of  serous  effusion  have  been  found  in  the  peri- 
cardium, the  structure  of  the  sac  having  undergone  slow  and 
general  extension. 

If  the  pericardium  be  laid  open  whilst  the  body  is  still  warm, 
its  serous  surface  will  be  found  moistened  throughout  by  a  fine 
halitus,  which,  coincidently  with  the  cooling  of  the  body,  be- 
comes condensed  into  a  clear  serum,  amounting  in  quantity  to  a 
few  minims.  The  surface  whence  this  moisture  is  exhaled  is 
smooth,  glistening,  and  transparent,  and  coated  with  a  single 
layer  of  nucleated  pavement  epithelium,  the  particles  of  which 
are  oval  in  shape,  and  of  an  average  long  diameter  of  1-1 100th 
part  of  an  inch,  and  a  short  diameter  of  l-1700th. 

This  surface,  when  the  subject  of  inflammation,  loses  its 
smoothness  and  transparency,  and  becomes  studded  with  effused 
lymph,  affecting  a  flocculent  or  reticular  disposition,  whence 
arises  the  phenomenon  of  frottement  or  friction-sound  during  the 
movements  of  the  heart.  The  heart  is  now  likewise  brought 
into  view,  the  portions  of  the  organ  visible  from  the  front  being 
the  greater  part  of  the  right  ventricle,  a  part  of  the  left  ventricle 
including  the  apex,  the  appendices  of  both  auricles,  and  a  part 
also  of  the  sinus  of  the  right  auricle.  The  intra-pericardial  por- 
tions of  the  pulmonary  artery,  aorta,  and  superior  vena  cava  are 
likewise  exposed  to  view,  as  are  the  trunks  and  primary  branches 
of  the  two  coronary  arteries  occupyingthe  anterior  cardiac  grooves. 

The  heart  is  irregularly  triangular,  and  furnishes  by  its  figure  a 
standard  of  comparison,  bodies  shaped  like  it  being  described  as 
cordiform.  It  presents  three  surfaces,  of  which  the  posterior  is 
convex,  resting  superiorly  on  the  posterior  mediastinum  and  in 
immediate  contact  with  the  oesophagus,  and  inferiorly  in  a 
deep  fossa  on  the  internal  surface  of  the  left  lung.  This  surface 
is  formed  entirely  by  the  left  auricle  and  ventricle,  and  presents 
the  auriculo-ventricular  groove,  containing  a  branch  of  the  ante- 
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rior  coronary  artery,  a  branch  of  the  coronary  vein,  and  numerous 
branches  of  the  anterior  coronary  plexus  of  nerves.  The  inferior 
surface  is  flat  and  horizontal,  formed  in  five-sixths  of  its  extent 
by  the  ventricles,  and  in  the  remaining  sixth  by  the  right  auricle; 
of  the  ventricular  portion  of  this  surface  the  anterior  third  is  form- 
ed by  the  right  ventricle,  and  the  posterior  two-thirds  by  the  left 
ventricle.    It  presents  the  continuation  of  the  ariculo-ventricu- 
lar,  and  the  so-called  posterior  interventricular  groove;  the  former 
containing  the  continued  trunk  of  the  posterior  coronary  artery, 
and  an  anastomosing  branch  from  the  anterior  coronary,  together 
with  branches  of  the  cardiac  nerves,  and  the  great  coronary  vein; 
and  the  latter,  the  terminal  branch  of  the  posterior  coronary 
artery,  branches  of  the  cardiac  nerves,  and  a  large  tributary  of 
the  coronary  vein.    This  surface  rests  upon  the  central  leaflet  of 
the  cordiform  tendon  of  the  diaphragm,  and  to  a  slight  extent 
upon  the  muscular  portion  between  the  central  and  left  leaflets. 
The  anterior  surface  of  the  heart,  irregularly  triangular  in  out- 
line, and  slightly  convex,  presents  to  view  the  anterior  interven- 
tricular, and  the  auriculo-ventricular  grooves,  in  which  are  lodged 
the  coronary  arteries  and  nerves ;  likewise,  the  roots  of  the  pul- 
monary artery  and  aorta  overlapped  by  the  auricular  appendices. 
It  is  formed  in  the  basic  sixth  of  its  extent  by  the  auricles,  chiefly 
the  right,  and  in  five-sixths  by  the  ventricles,  the  right  ventricle 
constituting  two-thirds,  and  the  left  only  one  third  of  this  latter 
portion.    It  is  related,  in  the  superficial  precordial  region,  to  the 
lower  portion  of  the  sternum  left  of  the  middle  line,  the  left 
costal  cartilages  from  the  middle  of  the  fourth  to  the  upper 
margin  of  the  sixth,  and  the  corresponding  intercostal  spaces  to 
one  inch  inside  the  nipple,  and  to  the  left  triangularis  sterni 
muscle  and  internal  mammary  vessels,  with  the  intervention 
only  of  the  pericardium  and  some  lax  areolar  and  adipose  tissue. 
The  dimensions  of  this  region,  which  corresponds  to  that  of  abso- 
lute precordial  dulness,  vary  not  only  in  disease,  but  likewise  in 
health ;  thus,  whilst  the  lungs  recede  in  expiration  it  is  consider- 
ably extended,  and  in  healthy  persons  with  well-developed 
lungs  it  may  be  much  contracted.   In  hypertrophy  of  the  heart 
unassociated  with  pulmonary  emphysema  it  may  be  greatly  en- 
larged ;  whilst,  in  the  last-mentioned  disease,  it  is  always  much 
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reduced,  and  may  be  even  entirely  abolished.  In  the  remainder  of 
its  extent  the  anterior  surface  of  the  heart  is  covered  by  the  lungs. 
Its  general  outline,  and  the  situation  of  its  principal  parts,  may  be 
conveniently  indicated  by  the  following  lines  and  fixed  points  on 
the  anterior  wall  of  the  chest.  The  superior  boundary  line  of 
the  auricles,  and  the  roots  of  the  great  vessels  connected  with 
the  base  of  the  heart,  correspond  to  the  upper  edge  of  the  third 
costal  cartilages.  The  right  extremity  of  the  base,  formed  by 
the  right  auricle,  is  indicated  by  a  curved  line,  convex  to  the 
right,  commencing  a  little  to  the  right  of  the  mid  sternal  line  on 
a  level  with  the  upper  edge  of  the  third  costal  cartilages,  thence 
passing  downwards  and  to  the  right,  crossing  the  third  inter- 
costal space  and  fourth  costal  cartilage  half  an  inch  from  the 
sternum,  and  curving  slightly  inwards  and  downwards  to  termi- 
nate in  the  fifth  interspace,  somewhat  less  than  half  an  inch  to 
the  right  of  the  sternum.  The  inferior  boundary  of  the  heart 
may  be  determined  by  a  line  carried  from  the  last-mentioned 
point  towards  the  left  side  and  slightly  downwards,  a  quarter 
of  an  inch  above  the  base  of  the  xyphoid  cartilage,  crossing  the 
common  cartilage  of  the  sixth  and  seventh  ribs  of  the  left  side 
at  its  junction  with  the  sternum,  thence  passing  horizontally 
into  the  fifth  intercostal  space,  to  terminate  in  that  space  at  an 
equal  distance  from  the  two  adjacent  ribs,  beneath  the  junc- 
tion of  the  fifth  rib  with  its  cartilage,  two  inches  below  the 
level  of  the  nipple,  and  one  inside  the  nipple  line.  The  left 
boundary  is  mapped  out  by  a  slightly  curved  line,  convex  to 
the  left  side,  commencing  at  the  upper  edge  of  the  left  third 
costal  cartilage  at  the  junction  of  its  middle  with  its  outer  third, 
passing  obliquely  downwards  and  outwards,  crossing  the  fourth 
costal  cartilage  half  an  inch  inside  its  junction  with  the  corre- 
sponding rib,  and  thence  passing  downwards,  with  a  slight  incli- 
nation inwards,  to  terminate  in  the  fifth  interspace,  one  inch 
to  the  right  of  the  nipple  line. 

The  line  of  the  auriculo-ventricular  sulcus,  slightly  curved^ 
and  convex  to  the  right  side,  commences  at  the  middle  of  the 
left  third  costal  cartilage,  and  terminates  at  the  junction  of  the 
sixth  and  seventh  right  common  cartilage  with  the  sternum. 

The  orifice  of  the  pulmonary  artery  is  beneath  a  point  in  the 
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second  intercostal  space,  immediately  to  the  left  of  the  sternum, 
and  that  of  the  aorta,  the  left  two-thirds  of  which  are  covered  by 
the  orifice  of  the  pulmonary  artery,  is  behind  the  lower  portion 
of  the  left  third  chondro-sternal  articulation,  and  the  adjacent 
portions  of  the  cartilage  and  sternum. 

The  centre  of  the  left  auriculo-ventricular  orifice  corresponds 
to  a  point  on  the  left  third  costal  cartilage,  less  than  an  inch 
from  the  sternum.  This  orifice,  being  remote  from  the  surface  of 
the  chest,  and  covered  by  the  great  vessels,  is  unfavourably  cir- 
cumstanced for  auscultation ;  the  sounds  having  their  origin  in  • 
it  are  therefore  most  distinctly  audible  at  the  apex.    In  like 
manner,  the  orifice  of  the  aorta  being  overlain  in  greater  part  by 
that  of  the  pulmonary  artery,  sounds,  whether  normal  or  abnor- 
mal, originating  in  it,  are  most  distinctly  heard,  and  with  the 
least  liability  to  a  mistake  of  identity,  at  the  centre  of  the  ster- 
num on  a  level  with  the  lower  edge  of  the  third  costal  cartilage, 
and  thence  obliquely  upwards  beneath  the  inner  portion  of  the 
second  right  intercostal  space  and  costal  cartilage.    The  right 
auriculo-ventricular  orifice  is  behind  the  centre  of  the  sternum, 
at  the  level  of  the  fourth  intercostal  space.    The  ascending  por- 
tion of  the  arch  of  the  aorta  bulges  a  quarter  of  an  inch  beyond 
the  right  border  of  the  sternum,  and  the  vena  cava  superior  pro- 
jects half  an  inch  outside  the  aorta  in  the  first  and  second  right 
intercostal  spaces,  and  behind  the  second  costal  cartilage.  [Quain 
and  Sharpey].   The  trunk  of  the  pulmonary  artery  is  entirely  to 
the  left  of  the  mesian  line,  and  its  left  border  projects  three-; 
fourths  of  an  inch  beyond  the  left  margin  of  the  sternum.  The 
right  auricular  appendix  covers  the  root  of  the  aorta  to  the  right, 
and  on  a  level  with  the  orifice  of  the  pulmonary  artery,  and  its 
point  is  a  little  to  the  right  of  the  middle  line  of  the  sternum  on  a 
level  with  the  upper  edge  of  the  third  costal  cartilages.  The  comes 
arteriosus  of  the  right  ventricle  extends  from  the  lower  extremity 
of  the  body  of  the  sternum,  obliquely  upwards  to  the  inner  por- 
tion of  the  left  second  intercostal  space.    The  apex  of  the  left 
auricular  appendix  is  one  and  a-quarter  inch  to  the  left  of  the 
sternum,  and  behind  the  third  costal  cartilage.    The  summit  of 
the  arch  of  the  aorta  is  on  a  level  with  the  middle  of  the  manu- 
brium sterni ;  and  the  left  edge  of  the  arteria  innominata  at  its 
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origin  is  a  little  to  the  left  of  the  middle  line.  The  concavity  of 
the  aortic  arch  is  on  a  level  with  the  junction  of  the  manubrium 
with  the  body  of  the  sternum.    [Allen  Thompson.] 

The  axis  of  the  heart  corresponds  to  a  line  traversing  the  fifth 
intercostal  space,  three  and  a-half  inches  to  the  left  of  the  middle 
line,  passing  obliquely  upwards,  backwards,  and  to  the  right, 
crossing  at  an  acute  angle,  and  in  succession,  the  bodies  of  the 
eighth,  seventh,  and  sixth  dorsal  vertebrae,  and  the  corresponding 
intevertebral  discs,  and  passing,  if  prolonged,  through  the  centre 
of  the  right  scapula.    (See  Plate  1,  Fig.  i.  and  ii.) 

The  heart  is  a  quadrilocular  organ,  consisting  of  two  auricles 
and  two  ventricles;  functionally,  however,  it  is  double,  being- 
composed  of  a  right  and  a  left  portion,  which,  normally,  have  no 
direct  communication  with  one  another  after  birth.  During  foetal 
life  a  direct  passage  exists  from  the  right  into  the  left  auricle, 
known  as  the  foramen  ovale,  or  of  Botal,  and  the  heart  is  conse- 
quently a  single  organ  at  that  period  of  life.  Each  side  of  the 
heart  consists  of  an  auricle  and  a  ventricle,  freely  communicating 
by  the  auriculo-ventricular  opening,  by  which  a  current  is  per- 
mitted from  auricle  to  ventricle,  but  is  intercepted  in  the  oppo- 
site direction  by  a  valvular  apparatus.  The  right  auricle  receives, 
through  the  two  venae  cavse,  the  venous  blood  of  the  entire  body, 
except  that  from  the  walls  of  the  heart,  which  enters  it  by  the 
great  coronary  vein  and  the  venulae  Thebesii.  The  blood  thence 
passes  into  the  right  ventricle,  whence  it  is  conveyed  to  the 
lungs  by  the  pulmonary  artery,  and  after  undergoing  aeration,  or 
conversion  into  the  arterial  state  in  these  organs  by  the  respi- 
ratory process,  it  is  returned  to  the  left  auricle  by  the  four  pul- 
monary veins,  and  passed  into  the  left  ventricle,  whence  it  is 
conducted  by  the  aorta  and  its  branches  to  all  parts  of  the  body. 
Having  subserved  the  functions  of  nutrition  and  secretion  in  the 
various  parts  of  the  organism,  the  blood  is  conducted  back  in  a 
venous  state  to  the  right  auricle  of  the  heart. 

Such  is  a  general  and  very  brief  sketch  of  the  circulation,  as 
discovered  and  demonstrated  in  the  seventeenth  century  by  the 
illustrious  Harvey. 

The  right  chambers  of  the  heart  are  likewise  anterior  to  those 
of  the  left  side.  The  auricles  constitute  the  base,  and  the  ven- 
tricles the  apex  and  principal  portion  of  the  heart. 


14 


ANATOMY  AND  PHYSIOLOGY  OF  THE  HEART. 


Interior  of  the  Heart. 

The  amides  are  most  conveniently  laid  open  for  examination 
by  a  crucial  incision  made  into  the  external  anterior  surface  of 
the  right,  and  the  external  posterior  surface  of  the  left.  Each  is 
divisible  into  two  portions,  a  sinus  and  an  appendix,  and  lined 
throughout  by  a  fine  membrane,  continuous  with  that  covering 
the  inner  surfaces  of  the  blood  vessels,  and  named  endocardium 
by.Bouillaud,  in  contradistinction  to  the  outer  or  investing  serous 
membrane,  the  exocardium.  This  membrane  belongs  structurally 
to  the  serous  class,  being  composed  of  two  layers,  viz.:  on  the  inner 
or  free  surface  an  epithelial  stratum,  consisting  of  a  single  layer 
of  flat,  oval,  nucleated,  and  tesselated  particles,  having  an  average 
long  diameter  of  1-1700  and  a  short  diameter  of  1-3500  part  of  an 
inch  in  the  foetus  of  six  months.  These  are  supported  externally 
by  a  layer  of  fine  connective  tissue,  in  which  the  elastic  element 
preponderates  in  the  amides.  The  auricular  sinuses  are  smooth 
throughout,  with  the  exception  of  a  portion  of  the  anterior  wall 
of  the  right,  but  the  appendix  of  each  presents  an  uneven  or  re- 
ticulated surface,  owing  to  the  presence  upon  it  of  a  great  number 
of  fleshy  columnar  projections,  or  pilasters,  which,  with  a  few 
connecting  bands,  are  disposed  in  parallel  lines  from  the  apex 
towards  the  base  of  the  appendix,  and  thence,  in  the  right  auricle, 
downwards  upon  the  anterior  wall  of  the  sinus,  as  far  as  the 
auriculo-ventricular  opening.  In  the  left  auricle  these  muscular 
projections  are  confined  to  the  appendix,  in  which  they  are  of 
greater  magnitude  than  those  of  the  right  side. 

The  right  auricle  forms  the  anterior  and  inferior  portion  of  the 
base  of  the  heart.  The  appendix  projects  from  its  left  and  supe- 
rior portion :  it  is  irregularly  conical,  dentated  at  the  margins, 
and  curved,  embracing  the  root  of  the  aorta  on  the  right  side, 
and  overlapping  it  somewhat  by  its  apex. 

In  capacity  the  right  auricle  is  generally  considered  somewhat 
to  exceed  the  left.  Its  sinus  is  cuboid  in  figure,  and  presents  on 
the  superior  wall  the  orifice  of  the  descending  vena  cava  to  the 
right,  and  the  narrow  passage  of  communication  with  the  ap- 
pendix to  the  left  side.  The  former  is  ovoid  in  figure,  not  pro- 
tected by  a  valve,  and  its  axis  tends  downwards,  inwards,  and 
somewhat  forwards,  in  the  direction  of  the  auriculo-ventricular 
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opening.  On  the  inferior  wall  of  the  sinus  are  seen  three  aper- 
tures, viz. :  the  auriculo-ventricular,  that  of  the  coronary  sinus, 
and  that  of  the  ascending  vena  cava,  placed  from  before  back- 
wards, and  from  left  to  right,  in  the  order  in  which  they  have 
been  just  enumerated. 

The  auriculo-ventricular  orifice  is  nearly  circular  in  figure,  and 
about  one  and  a-quarter  inch  in  diameter ;  it  is  bounded  by  a 
tendinous  ring,  smooth  and  even  on  the  inner  surface,  and  leads 
directly  into  the  right  ventricle.  The  opening  of  the  coronary 
sinus  is  about  three  lines  in  diameter,  and  guarded  by  a  circular 
or  bilunate  valve  composed  of  a  duplicature  of  the  endocardium 
only.  External  to  this  valve  is  the  coronary  sinus,  into  which 
the  great  coronary,  and  a  few  minor  veins  open,  the  former 
guarded  by  a  double  valve. 

The  orifice  of  the  inferior  cava  is  considerably  larger  than  that 
of  the  superior  vessel  of  the  same  name ;  it  has  a  direction  up- 
wards and  inwards,  and  is  guarded  by  the  Eustachian  valve  ante- 
riorly. This  valve  is  of  considerable  magnitude  in  the  foetus, 
serving  at  that  period  of  existence  to  conduct  the  blood  from  the 
inferior  cava,  through  the  foramen  ovale,  directly  into  the  left 
auricle ;  but  at  birth,  when  the  adult  circulation  has  been  estab- 
lished, and  its  special  function  thereby  abolished,  it  commences 
to  undergo  progressive  atrophy,  and  in  the  adult  is  usually  repre- 
sented only  by  a  narrow  crescentic  fold  of  membrane.* 

The  posterior  and  left  wall  of  the  auricle  is  formed  by  the 
septum  auricularum.  On  this  is  situate  a  smooth  prominence 
superiorly,  intermediate  between  the  orifices  of  the  vense  cavee, 
and  named  the  tubercle  of  Lower.  Still  lower  down,  and  immedia- 
tely over  the  mouth  of  the  inferior  cava,  a  dimple  or  superficial  de- 
pression may  be  seen.  This  is  the  fossa  ovalis,  the  vestige  of  the 
foramen  ovale  already  mentioned,  by  which,  in  foetal  life,  blood 
passed  directly  from  the  right  to  the  left  auricle ;  the  closure  of 
this  passage,  which  occurs  at  birth,  and  signalizes  the  transition 
from  the  foetal  to  the  adult  state  of  existence,  is  not  in  all  persons 
complete,  and  hence,  occasionally,  admixture  of  the  venous  with 
the  arterial  blood,  giving  rise  to  the  condition  known  as  cyanosis. 
The  fossa  ovalis  is  embraced  in  three-fourths  of  its  circumference, 

*  Senac  (opus  cilat)  has  seen  it  entire  as  late  as  fifteen  years  after  birth. 
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viz.:  anteriorly,  superiorly,  and  posteriorly,  by  a  smooth,  pro- 
minent, muscular  crescent,  the  annulus  ovalis  of  Vieussens.  To 
the  anterior  cornu  of  this  crescent  the  left  extremity  of  the  Eus- 
tachian valve  is  attached,  an  arrangement  by  which,  in  the 
foetus,  the  passage  of  blood  from  the  inferior  cava  through  the 
foramen  ovale  is  insured. 

Besides  the  openings  already  mentioned,  a  number  of  minute 
apertures  are  visible,  dispersed  over  the  smooth  portion  of  the 
sinus ;  these  are  the  foramina  Thebesii,  the  majority  of  which 
are  shallow  recesses  in  the  wall  of  the  auricle,  and  lined  by  an 
inflection  of  the  endocardium ;  a  few,  however,  usually  three  or 
four  in  number,  are  the  orifices  of  minute  veins,  the  venules  The- 
besii, which  open  into  the  inferior  anterior  portion  of  the  auricle. 
One  of  these  is  the  vein  of  Galen,  derived  from  the  right  border 
of  the  heart;  another  is  that  of  the  infundibulum  of  the  right 
ventricle.  M.  De  Lannelonque*  describes  four  of  these  veins 
opening  into  the  right  auricle  upon  the  interauricular  septum, 
but  subject  to  slight  variation  in  number  and  position,  One  is 
the  vein  of  Galen,  which  opens  into  the  appendix  near  its  right 
wall;  another,  near  the  superior  vena  cava;  a  third,  intermediately 
between  the  orifice  of  the  superior  cava  and  that  of  the  auricular 
appendix ;  and  a  fourth,  near  the  opening  of  the  coronary  sinus. 

The  mouths  of  all  these  vessels  are  funnel-shaped,  and  com- 
municate freely  with  one  another  by  large  connecting  channels 
beneath  the  lining  membrane  of  the  auricle,  provided  with  val- 
vular orifices.  These  large  orifices  he  designates  as  "  foramina ;" 
but  there  are  generally  several  others  of  much  smaller  size  and 
similar  conformation  dispersed  over  the  septum,  and  in  the  vici- 
nity of  the  auriculo-ventricular  opening,  and  communicating 
with  a  fine  sub-surface  venous  plexus,  which  is  occasionally  con- 
nected with  the  former.  These  are  the  formina  of  Vieussens  and 
of  Thebesius,  and  distinguished  from  the  former  by  the  designa- 
tion of  "  forminula." 

The  left  auricle,  situated  superiorly,  posteriorly,  and  at  the  left 
extremity  of  the  base,  is  bounded  in  front  by  the  roots  of  the 

*  Circulation  veineuse  des  parois  auriculaires  du  coeur,  quoted  by  A.  Luton. 
Nouveau  Dictionnaire  de  MSdecine  et  de  Chirurgie  Pratique  ;  Paris,  1868:  article 
"Cceur."  ' 
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aorta  and  pulmonary  artery,  the  latter  being  overlapped  on  the 
left  side  by  its  appendix,  which  is  somewhat  longer  and  more 
curved  than  that  of  the  right  auricle;  posteriorly,  by  the  oesopha- 
gus, and  more  remotely,  the  thoracic  aorta  and  other  contents  of 
the  posterior  mediastinum,  through  the  medium  of  the  pericar- 
dium ;  externally,  by  the  left  lung ;  internally  and  somewhat 
anteriorly,  by  the  right  auricle;  inferiorly,  by  the  left  ventricle; 
and  superiorly,  by  the  left  branch  of  the  pulmonary  artery,  with 
the  intervention  of  the  pericardium.  The  sinus  is  throughout 
smooth  on  its  internal  surface,  presenting  no  musculi  pectinati, 
which  are  restricted  to  the  appendix,  and  of  much  greater  de- 
velopment than  those  in  the  right  auricle ;  at  the  four  angles  of 
its  posterior  wall,  which  is  somewhat  convex  forwards,  are  situate 
the  orifices  of  the  pulmonary  veins,  two  on  the  left  and  two  on 
the  right  side,  the  former  usually  in  closer  proximity  than  the 
latter,  and  frequently  communicating  with  the  auricle  by  a  com- 
mon orifice.  These  orifices  are  ovoid  in  figure,  have  an  oblique 
aspect  forwards  and  inwards,  and  are  unprovided  with  valves. 
Several  minute  foramina  Thebesii  are  likewise  dispersed  over  the 
surface  of  the  sinus,  and  one  of  large  size  opens  on  the  posterior 
wall,  between  the  orifices  of  the  pulmonary  veins,  and  conducts 
venous  blood  from  the  glands  at  the  bifurcation  of  the  trachea. 

The  right  ventricle  forms  the  inferior,  anterior,  and  right  por- 
tion of  the  heart,  not  extending,  however,  quite  to  the  apex ;  it 
is  crescentic  in  section,  or  rather  irregularly  triangular,  the  ante- 
rior wall  being  more  extensive  than  the  inferior,  whilst  the  pos- 
terior and  left  wall,  which  is  convex  towards  the  right  ventricle, 
is  the  most  extensive  of  its  boundaries,  and  formed  entirely  by 
the  septum  ventriculorum.  The  cavity  of  the  right  ventricle 
consists  of  two  portions,  the  ventricle  proper,  constituting  its 
greater  portion,  and  the  sinus  or  infundibulum,  a  smooth  funnel- 
shaped  passage,  leading  from  the  anterior,  superior,  and  left  ex- 
tremity of  the  former,  into  the  pulmonary  artery.  The  ventricle 
proper  is  broad  towards  the  base,  and  narrow  towards  the  apex 
of  the  heart,  and  throughout,  except  at  the  auriculo-ventricular 
opening,  its  internal  surface  is  reticulated  by  round  or  angular 
fleshy  columns,  the  coltcmnce  carnece,  which  intersect  at  various 
angles,  and  are  of  three  kinds,  viz. :  a  set  which  are  attached  to 
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the  wall  of  the  ventricle  by  one  surface  throughout  their  entire 
length,  and  present  the  appearance  of  pilasters  ;  another,  much 
more  numerous,  attached  by  their  extremities  and  free  in  the  in- 
termediate portion ;  and  a  third,  the  musculi  papillares,  usually 
three"  in  number,  much  larger  than  either  of  the  former,  conical  in 
shape,  connected  with  the  ventricular  wall  by  the  larger  extre- 
mity, and  by  the  smaller  end,  which  is  mammillated  and  usually 
bifid,  giving  attachment  to  the  chordae  tendinece,  and  through 
these  connected  with  the  auriculo-ventricular  valve.  The  musculi 
papillares  arise  towards  the  apex  of  the  ventricle,  two  from  the 
anterior  wall,  and  the  third,  which  is  the  shortest  from  the 
septum.  In  many  hearts  this  third  column  is  absent,  the  chordae 
tendineae  in  that  situation  arising  directly  from  the  septum. 
The  right  ventricle  has  two  openings  communicating  with  it, 
viz. :  the  auriculo-ventricular  at  thecentre  of  its  base ;  and  that  of 
the  pulmonary  artery  at  the  distal  extremity  of  the  infundibulum, 
and  placed,  with  relation  to  the  former,  anteriorly,  superiorly, 
and  to  the  left  side.  The  auriculo-ventricular  orifice  is  provided 
with  a  valvular  apparatus,  which  permits  the  flow  of  blood  from 
the  auricle  into  the  ventricle,  but  effectually  precludes  reflux 
from  the  ventricle  to  the  auricle  in  the  normal  state.  This  valve 
usually  consists  of  three  segments,  and  is  hence  named  tricuspid ; 
but,  according  to  Pettigrew  *  in  at  least  thirty  per  cent,  of 
human  hearts  it  is  composed  of  two  segments  only,  the  repre- 
sentative of  the  third  being  rudimentary.  When  three  segments 
are  present,  one,  the  largest,  is  situated  anteriorly  and  some- 
what to  the  left,  between  the  auriculo-ventricular  and  arterial 
openings;  this  is  the  septum  of  Lieutaud,  to  which  the  function 
of  closing  the  arterial  orifice  during  ventricular  diastole  was  for 
a  long  time  attributed;  another  is  placed  on  the  right  side;  and 
the  third  and  smallest  posteriorly  and  to  the  left,  upon  the  septum 
ventriculorum.f  The  structure  of  these  valves,  and  their  connec- 
tion with  the  musculi  papillares  and  chordae  tendineae,  demand  a 

*  Transactions  of  Royal  Society  of  Edinburgh,  vol.  xxii.  part  iii. 

t  Haller  (Elementa  Physiologies,  torn,  i.,  p.  291,  et  sequent)  assigns  to  the  three 
segments  of  the  tricuspid  valve,  the  relative  positions,  "anterior  and  superior," 
(septum  of  Lieutaud)  ' '  anterior  and  inferior,"  and  "posterior,"  and,  with  the  excep- 
tion of  the  last,  correctly,  in  relation  to  the  body. 
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special  and  detailed  description,  owing  to  their  intimate  bearing 
upon  the  mechanism  of  occlusion  during  ventricular  systole. 

The  auriculo  ventricular  opening  is  bounded  by  a  tendinous 
ring,  composed  of  white  fibrous  tissue,  and  possessing  in  an  emi- 
nent degree  the  property  of  resistance ;  it  is  strongest  anteriorly 
and  in  the  vicinity  of  the  septum,  and  gives  attachment  by  its 
inferior  and  left  margin  to  the  tricuspid  valve,  and  by  its  superior 
and  right,  to  the  fibres  of  the  right  auricle ;  very  few  of  the  fibres 
of  the  corresponding  ventricle  are  attached  to  this  ring.  The 
valve  forms  an  unbroken  circle,*  in  continuity  with  it  around  the 
opening,  and  then  breaks  up  into  three  segments,  which  occupy 
the  relative  positions  already  indicated.     These  segments  are 
thick  at  the  base  and  along  the  centre,  and  thin  at  the  free 
extremity  and  margins,  and  each  is  composed  of  a  reduplication 
of  the  endocardium,  between  the  folds  of  which  minute  bands  of 
white  fibrous  tissue  are  disposed  in  a  definite  manner. f  Ac- 
cording to  Pettigrew,  each  branch  of  the  bifid  papillary  muscles, 
which  correspond  in  number  with  the  segments  of  the  valve, 
gives  off  the  typical  number  of  three  chordas  tendineas,  each  of 
which  in  turn  breaks  up  into  three,  thus  yielding  in  all  nine 
minute  tendons,  which  are  attached  to  the  dorsal  or  ventricular 
surface  of  the  adjacent  half  of  the  corresponding  valve ;  the 
three  strongest  and  most  superficial,  at  equal  distances  along  the 
middle  line  from  base  to  apex ;  the  three  next  in  point  of  thick- 
ness and  length,  to  that  portion  of  the  valve  intermediate  between 
the  mesial  line  and  margin  in  a  similar  manner ;  and  the  three 
shortest  and  finest,  which  are  likewise  in  situation  the  deepest 
or  most  remote  when  viewed  from  the  ventricular  aspect  of  the 
valve,  are  implanted  into  its  margin,  extending  from  the  attached 
to  the  free  extremity.    A  similar  arrangement  obtains  for  the 
tendons  arising  from  the  second  branch  of  the  papillary  muscle, 

*  In  Quoin's  Anatomy,  edited  by  Professors  Sharpey,  Thomson,  and  Cleland 
(seventh  edition,  1867,  vol.  i.),  the  learned  editors  deny  the  existence  of  distinct 
tendinous  rings  at  the  auriculo-ventricular  orifices  ;  they  assert  that  the  so-called 
rings  consist  of  bands  of  loose  white  fibrous  tissue,  strengthened  anteriorly  and 
towards  the  septum,  by  processes  derived  from  the  plate  of  fibro-cartilage,  occupy- 
mg  the  triangular  interval  between  the  aortic  and  the  two  auriculo-ventricular 
openings. 

t  Vesalius  taught  that  the  tricuspid  valve  consisted  of  a  single  layer  of  membrane. 

2* 
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but  which  are  destined  for  the  adjacent  half,  not  of  the  same, 
but  of  a  neighbouring  valve.  At  the  opposite  extremity  of  both 
valves,  when  two  only  are  present,  another  papillary  muscle 
with  its  two  crops  of  tendons,  is  similarly  disposed ;  but  when 
three  valvular  segments  exist,  a  third  papillary  muscle  with  its 
tendons,  is  supplied  for  the  adjacent  surfaces  and  margins  of  the 
second  and  third  segments.  The  tendinous  chords  arising  from 
a  common  origin,  and  destined  for  the  same  valve,  mutually 
intersect  at  various  angles,  and  seem  to  form  an  intricate  inter- 
lacement, owing  to  their  peculiar  arrangement  in  layers  and  the 
varying  obliquity  of  their  courses  ;  they  all  expand  between  the 
layers  of  the  endocardium,  those  from  opposite  sides  of  the 
same  segment  being  fused  together,  so  as  to  form  a  dense  and 
continuous  stratum,  constituting  its  bulk,  and  giving  it  strength 
and  consistence.  Two  or  three  minor  lobes,  according  to  the 
number  of  the  larger  segments,  but  unprovided  with  papillary 
muscles  or  tendons,  are  occasionally  interposed  between  the 
angles  of  the  latter. 

From  the  arrangement  thus  briefly  described,  it  is  manifest 
that  each  segment  of  the  auriculo-ventricular  valve  is  supported 
upon  every  point  of  its  ventricular  surface  by  two  sets  of  ten- 
dons, proceeding  from  two  distinct  papillary  muscles ;  that  each 
is,  therefore,  influenced  by  two  of  these  muscles ;  and,  further, 
that  each  muscle  acts  upon  two  valves,  and  must,  of  necessity, 
in  contraction,  approximate  their  margins,  and  in  the  same  pro- 
portion, tend  to  close  the  passage  which  they  guard.  Thus, 
these  muscular  columns,  whose  use  has  for  a  long  time  con- 
stituted a  problem  of  great  difficulty  in  physiology,  perform  a 
double  function,  mainly  that  of  sustaining  the  auriculo-ven- 
tricular valve  through  the  chorda?  tendinese,  and  of  prevent- 
ing its  retroversion  during  ventricular  contraction;  for,  being 
themselves  offsets  from,  and  contracting  simultaneously  and  in 
an  equal  ratio  with,  the  muscular  walls  of  the  ventricle,  they 
neutralise  the  relaxing  effect  upon  the  valve,  which  must 
otherwise  result  from  the  gradual  approximation  of  the  apex 
towards  the  base  of  the  heart  in  the  progress  of  ventricular 
systole.  They  likewise,  by  their  contraction,  approximate  the 
free  margins  of  the  valves,  owing  to  the  connection  of  each  of 
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them  with  two  segments,  although  of  themselves  they  seem 
incapable  of  effecting  complete  closure,  notwithstanding  the 
high  authority  of  Beid*  and  Bouillaudf  to  the  contrary. 

At  the  first  moment  of  relaxation  of  the  ventricles,  the  blood, 
now  subjected  to  the  pressure  of  distension  in  the  auricle,  rushes 
with  considerable  force  into  the  ventricle,  divaricating  the  seg- 
ments of  the  valve,  and  pressing  them  against  the  ventricular 
walls.  During  the  progress  of  ventricular  diastole,  however, 
the  valves  are  displaced  from  the  walls  of  the  ventricle,  and 
floated  athwart  the  orifice  by  the  accumulating  blood,  in  such 
a  manner  as  not  entirely  to  occlude  it,  or  prevent  the  further 
entrance  of  blood.  The  ventricle  being  now  all  but  fully  dis- 
tended, and  the  pool  of  blood  in  the  auricle  and  ventricle  con- 
tinuous through  the  partially  open  auriculo-ventricular  orifice,  the 
active  contraction  of  the  auricle  propels  a  further  volume  of  blood 
into  the  ventricle,  completely  distending  it,  and  determining  its 
immediate  contraction.  The  pressure  to  which  the  blood  is  now 
subjected  by  the  muscular  walls  of  the  contracting  ventricle  at 
all  points  of  its  surface,  save  at  its  base,  where  the  walls  are  non- 
contractile,  determines  a  movement  of  the  mass  in  this  latter 
direction,  or  towards  the  point  of  least  resistance,  with  a  force 
equivalent  to  the  pressure  exercised,  which  Hales  \  has  estimated 
for  the  left  ventricle  at  7"5  feet  of  a  vertical  column  of  blood. 

For  the  right  ventricle,  according  to  the  calculation  of  Haugh- 
ton,  the  estimate  should  be  somewhat  more  than  one  third  of 
the  preceding.§  This  pressure  is  borne  mainly  by  the  auriculo- 
ventricular  valve,  which  is  forcibly  and  rapidly  closed,  whilst  the 
attached  chordae  tendinese,  previously  relaxed,  are  put  suddenly 
upon  the  stretch,||  yielding  with  the  valves  a  tension-sound, 
which  constitutes  the  principal  element  of  the  first  sound  of  the 
heart.  The  attachment  of  two  adjacent  segments,  at  both  extre- 
meties,  to  the  same  papillary  muscle,  through  the  chordae  ten- 
dineaa,  must  determine  a  movement  of  mutual  approximation 

*  Cyclopaedia  of  Anatomy  and  Physiology  :  article  "  Heart." 
t  Traite  Clinique  des  Maladies  du  Cceur. 
X  Statical  Essays,  London,  1769,  vol.  ii. 
§  Principles  of  Animal  Mechanics,  1873. 

II  Haller  (opus  cilat,  torn.  i.  liber,  iv.,  cor  )  erroneously  asserts  that  (luring  ven- 
tricular contraction  the  chordae  tendinese  are  relaxed. 
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of  their  free  margins  under  pressure  from  behind.  I  cannot  by 
any  means  admit  with  Dr.  Bell  Pettigrew*  that  "during  the 
systole,  and  towards  the  termination  of  that  act,  the  valves  are, 
by  the  contraction  of  the  musculi  papillares,  dragged  down  by 
the  chordae  tendinese  into  the  ventricular  cavities  to  form  two 
dependent  cones;"  nor  with  Professor  Halford,  that  they  are 
projected  into  the  auricles.  On  the  contrary,  I  believe  that 
throughout  ventricular  systole  the  valves  present  a  plane  sur- 
face towards  either  chamber,  and  that,  as  already  stated,  the 
principal  function  of  the  papillary  muscles  is  to  neutralize,  by 
their  contraction,  the  relaxing  effect  upon  the  chorda?  tendineee 
which  must  otherwise  follow  from  the  approach  of  the  apex 
towards  the  base  of  the  heart  in  the  progress  of  ventricular  sys- 
tole. Neither  can  I  admit,  with  the  first-named  distinguished 
anatomist,-)-  that  during  ventricular  systole  the  auriculo-ventri- 
cular  orifice  undergoes  contraction,  irrespectively  of  the  approxi- 
mation of  its  valves ;  nor,  that  a  greater  degree  of  blood  pressure 
is  requisite  for  divaricating  the  arterial  valves  than  for  closing 
those  of  the  auriculo-ventricular  openings. 

The  orifice  of  the  pulmonary  artery  is  situate  at  the  distal 
extremity  of  the  infundibulum ;  it  is  circular  in  figure,  and 
surrounded  by  a  tendinous  ring  of  greater  strength  and  thick- 
ness than  that  of  the  auricrdo-ventricular  opening,}  and  guarded 
by  a  valve,  the  sigmoid  or  semilunar,  consisting  of  three  segments, 
one  being  placed  in  front,  another  posteriorly  and  to  the  right, 
and  a  third  posteriorly  and  to  the  left  side.§  This  orifice  has  an 
average  circumference  in  the  adidt  male  of  three  inches  and  four 
lines,  and  in  the  adult  female  of  three  inches  three  lines ;  whilst 
the  appended  valves,  detached  and  expanded  in  close  juxta-posi- 
tion,  present  a  united  diameter  somewhat  in  excess  of  that  of 
the  orifice  which  they  guard.  The  tendinous  ring  which  en- 
circles the  arterial  orifice  is  composed  of  three  festoons,  convex  • 

*  On  the  Relations,  Structure,  and  Function  of  the  Valves  of  the  Heart  in  Vertebrata, 
Transact.  Royal  Society  of  Edinburgh,  vol.  xxiii.,  part  iii. 
t  Opus  citat,  p.  797  and  799. 

X  Luton  (Nouveau  Dictionnaire  de  Medecine  et  de  Chirurgie  Pratique,  Paris,  1868) 
asserts  that  the  auriculo-ventricular  zones  are  stronger  than  the  arterial ;  the  left 
thicker  than  the  right ;  and  the  anterior  demi-zone  stronger  than  the  posterior. 

§  Haller  {opus  citat)  defines  the  relative  position  of  the  pulmonary  sigmoid  valves 
as  anterior,  posterior,  and  superior,  respectively. 
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towards  the  ventricle,  and  meeting  at  acute  angles,  salient  towards 
the  artery.  Each  of  these  represents  about  half  a  circle,  the 
diameter  of  which  is  to  that  of  the  artery  as  1  to  3. 

To  the  upper  or  concave  surface  of  these  tendinous  semi-circles 
the  valves  are  attached  by  their  convex  edges,  and  immediately 
above  them  the  artery,  which  is  likewise  attached  by  its  middle 
coat  to  their  concave  surface  but  outer  edge,  expands  into  three 
recesses,  corresponding  in  situation,  depth,  and  figure,  to  the 
segments  of  the  valve.  These  are  the  sinuses  of  Valsalva.  When 
the  valves  are  partially  separated  from  the  wall  of  the  artery, 
the  sinuses,  bounded  externally  by  the  bulging  wall  of  the 
vessel,  internally  by  the  arterial  surface  of  the  valves,  and 
inferiorly  or  towards  the  ventricle  by  the  curve  of  the  semi- 
circular tendons,  to  the  inner  and  outer  edges  of  which, 
respectively,  the  valves  and  the  middle  coat  of  the  artery  are 
attached,  present  each  the  figure  of  a  boat,  and  are  veritable 
navicular  fossse. 

On  a  line  corresponding  to  the  extremities  of  the  tendinous 
curves,  and  the  upper  boundaries  of  the  sinuses  of  Valsalva,  the 
wall  of  the  artery  is  uniformly  thick,  but  that  portion  of  it 
which  enters  into  the  sinuses  is  considerably  attenuated.  In  the 
triangular  interspaces  between  the  adjacent  convex  edges  of  the 
tendinous  festoons  at  the  root  of  the  artery,  a  dense  layer  of 
fibrous  tissue,  continuous  with  the  festoon  on  either  side,  and 
lined  by  the  endocardium,  alone  constitutes  the  wall  of  the 
ventricle. 

The  segments  of  the  valve  are  thick  and  uniform  along  the  at- 
tached border,  but  thin  and  double  festooned  on  the  free  margin. 
They  are  composed,  like  the  tricuspid  valve,  of  a  reduplication  of 
the  endocardium,  with  fibrous  tissue  interposed.  The  arrangement 
of  this  latter  element  deserves  special  attention.  According  to 
Pettigrew,*  a  tendinous  thread  of  extreme  tenuity  passes  along 
the  free  border  of  the  valve  on  each  side,  to  meet  in  the  centre, 
where  a  nodular  thickening  exists,  known  as  the  corpus  arantii. 
From  all  points  of  the  convexity  of  this  marginal  tendon  others 
of  still  greater  tenuity  pass  off  at  acute  angles,  descending 
obliquely  inwards,  the  most  internal  intersecting  in  the  middle 

*  Opus  citat,  p.  709  et  sequent,  and  plate  xxviii. 
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line  of  the  valve,  whilst  the  external  descend  towards  its  at- 
tached border,  intersecting  in  their  course  those  placed  lower 
down.  Between  this  marginal  filament  and  the  next  band  of 
magnitude  beneath,  the  valve  over  an  extent  of  several  bines  is 
thin  and  pliant,  and  composed  only  of  the  two  layers  of  endo- 
cardium, with  the  offsets  from  the  marginal  tendon  previously 
described ;  this  is  the  lunula.  Beneath  this  four  or  five  strong 
tendinous  bands  arise  on  each  side  from  the  tendon  at  the  at- 
tached border  of  the  valve,  and,  at  equal  distances  apart,  course 
downwards  and  inwards  with  a  gentle  curve,  concentric  with 
those  of  the  margins,  and  branching  as  they  advance,  to  intersect 
those  from  the  opposite  side  along  the  middle  line ;  and  finally, 
from  the  lower  margin  of  the  valve,  at  the  bottom  of  the  sinus, 
several  small  bands  pass  upwards  and  inwards  on  either  side  of 
the  mesial  line,  bracing  the  others,  and  giving  increased  thick- 
ness and  strength  to  the  attached  border  of  the  valve. 

During  ventricular  systole  the  semilunar  valves  are  divari- 
cated against  the  walls  of  the  artery  by  the  centrifugal  pressure 
of  the  escaping  column  of  blood;  and  according  to  Haller,  the 
purposes  of  the  sinuses  of  Valsalva  is  to  furnish  recesses  in 
which  they  may  be  lodged  at  this  moment,  out  of  the  course  of 
the  blood.  The  position  of  the  valves,  however,  above  the  ten- 
dinous ring,  and  their  extreme  tenuity,  would  seem  to  render 
such  a  provision  scarcely  necessary.  It  seems  more  probable 
that  the  use  of  the  sinuses,  as  urged  with  much  emphasis  by 
Pettigrew,  has  reference  to  the  direction  of  closure  of  the  valves. 

At  the  termination  of  ventricular  systole,  the  elastic  recoil  of 
the  walls  of  the  artery  determines  a  backward  movement  of  that 
portion  of  the  column  of  the  blood  in  proximity  to  the  ven- 
tricle ;  by  this  movement  the  valves  are  closed  over  the  opening 
with  a  suddenness  and  force  sufficient  to  elicit  a  tension-sound, 
known  as  the  second  sound  of  the  heart.  The  direction  of  the 
blood-pressure,  by  which  the  valves  are  thus  closed,  is  so 
modified  by  the  pouching  of  the  artery  at  the  sinuses,  that  if 
the  axes  of  the  columns  borne  by  the  three  valves  respectively 
were  prolonged  towards  the  ventricle,  they  would  meet  imme- 
diately below  them  in  the  axis  of  the  passage.  Hence  the 
valves,  pressed  against  one  another  at  the  moment  of  closure, 
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become  mutually  sustaining,  and  the  force  that  would  tend  to 
effect  their  retroversion  into  the  ventricle,  is  converted  into  an 
agency  by  which  that  accident  is  averted. 

It  has  been  already  shown  that  the  diameter  of  the  conjoined 
valves  exceeds  that  of  the  orifice,  and  that  the  lunulse  are  much 
thinner  and  more  flexible  than  the  remainder  of  the  valve  ;  if 
to  these  two  conditions  be  added  the  shortness  of  the  marginal 
tendons,  by  which  the  free  edge  of  each  valve  is  slung  up  be- 
tween the  most  elevated  points  of  the  corresponding  tendinous 
festoon,  and  the  convergence  towards  the  arterial  orifice  of  the 
lines  of  blood-pressure  from  above,  it  will  be  manifest  that 
retroversion  cannot  occur  without  rupture  of  the  valve;  and 
further,  that  rupture  cannot  take  place  within  the  area  of  the 
lunulse,  which  are  disposed  dos  cb  dos,  and  out  of  the  lines  of 
blood-pressure.  Experience  proves  the  correctness  of  both 
these  conclusions,  displacement  of  one  or  more  of  the  seg- 
ments into  the  ventricle  having  never  been  met  with  in  the 
absence  of  disintegration  or  detachment  to  some  extent,  and 
rupture  being  confined  to  the  central  and  attached  portions  of 
the  valves.  The  absence  of  an  apparatus  of  muscles  and  ten- 
dons, destined  to  prevent  retroversion  of  the  semilunar  valves 
during  arterial  systole,  such  as  that  previously  discussed  in 
connection  with  those  of  the  auriculo-ventricular  opening, 
may  be  explained  in  part  by  reference  to  the  mechanical  ob- 
struction to  the  transit  of  the  blood  which  would  result  from 
their  presence  in  the  narrow  channel  of  the  artery,  but  chiefly 
by  the  fact  that  such  a  provision  is  unnecessary,  and  would  be 
totally  inapplicable  to  the  circumstances  under  which  the  semi- 
lunar valves  are  brought  into  action.  The  force  by  which  the 
valves  are  closed  in  both  instances  is,  no  doubt,  blood  pressure  ; 
but  in  the  one  case  this  is  the  equivalent  of  the  elastic  reaction 
of  the  artery  in  the  direction  of  its  axis,  whilst  in  the  other  it 
is  the  representative  and  guage  of  a  much  greater  force,  the 
active  contraction  of  the  walls  of  the  ventricle,  operating  not 
only  towards  a  common  centre,  but  with  a  definite  movement 
of  approximation  of  the  apex  towards  the  valves.  The  form  of 
the  artery  favours  the  application  of  the  provision  actually  made 
for  the  support  and  protection  of  its  valves;  and  experience 
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proves  that  this  provision  is  fully  adequate  to  its  purpose, 
whilst  the  greater  size  and  power  of  the  ventricle  would  render 
such  an  arrangement  not  only  unsuitable,  but  insufficient. 

The  left  ventricle  occupies  the  posterior,  inferior,  and  left 
portion  of  the  heart,  extending  to  the  apex,  which  it  entirely 
forms ;  about  one-third  of  its  superficial  extent  enters  into  the 
anterior  surface  of  the  heart,  the  remaining  two-thirds  consti- 
tuting the  left  border,  posterior  surface,  and  part  of  the  inferior 
surface  of  the  organ.  In  figure  it  represents  a  slightly  flattened 
cone,  and  in  section  it  is  ovoid,  the  long  diameter  from  before 
backwards,  the  septum  being  concave  to  the  left.  Pettigrew* 
describes  the  cavity  of  the  left  ventricle  as  circular  at  the  base, 
oval  half  an  inch  from  the  base,  irregularly  triangular  half  an 
inch  still  lower  clown,  more  decidedly  triangular  two  inches  from 
the  base  owing  to  the  projection  of  the  musculi-papillaries,  and 
finally  bayonet-shaped  at  the  apex.  The  walls  are  thickest  at  the 
junction  of  the  basic  fourth  with  the  apicial  three-fourths  of  its 
length,  and  here  they  are  equal  to  thrice  the  thickness  of  those  of 
the  right  ventricle.  The  endocardium  is  more  opaque,  and  the 
colunmte  carnese  are  smaller,  but  more  numerous  and  more 
closely  reticulated  than  in  the  right  ventricle,  especially  towards 
the  apex;  but  on  the  upper  portion  of  the  anterior  wall  and 
septum  they  are  entirely  absent. 

The  ruusculi  papillaries  are  only  two  in  number,  both  arising 
in  close  proximity  to  the  septum,  one  from  the  anterior  and 
the  other  from  the  posterior  wall  of  the  ventricle.  They  are 
much  thicker,  and  the  chorda?  tendinese  are  stronger  and  less 
numerous  than  in  the  right  ventricle.  At  the  base  the  auriculo- 
ventricular  and  arterial  orifices  are  situate,  the  former  poste- 
rior and  to  the  left,  the  latter  anterior  and  to  the  right  side, 
and  in  much  closer  mutual  proximity  than  the  corresponding 
orifices  in  the  right  ventricle.  The  left  auriculo-ventricular 
orifice,  smaller  than  the  right,-J-  is  ovoid  in  figure,  the  long 

*  Philsop.  Transact.,  part  iii.  1864. 

f  Dr.  Peacock  estimates  the  average  circumference  of  the  auriculo-ventricular 
orifice  as  follows  : 

Males.  Females. 
Right    4  inches  6  lines.  4  inches  0  lines. 

Left     3     „     7   „  3     „    10  „ 
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diameter  directed  obliquely  from  before  and  from  the  left  side 
backwards  and  to  the  right;  it  is  surrounded  by  a  strong 
tendon,  and  guarded  by  a  valve,  the  mitral,  thicker  and  stronger 
than  the  tricuspid,  and  consisting  of  two  segments.  Of  these 
the  larger,  interposed  between  the  two  openings,  is  placed  with 
relation  to  the  auriculo-ventricular  orifice  anteriorly  and  to  the 
right,  whilst  the  other  and  smaller  segment  is  posterior  and  to 
the  left* 

The  musculi  papillaries  of  the  left  ventricle  are  connected 
through  the  chordse  tendinese  with  the  segments  of  the  mitral 
valve,  in  a  manner  in  no  respect  different  from  the  arrangement 
already  described  in  the  right  ventricle.  The  function  of  the 
mitral  valve  is  likewise  similar  to  that  of  the  tricuspid ;  and  the 
explanation  already  given  as  to  the  mechanism  of  closure  of  the 
latter,  may  be  applied,  mutatis  mutandis,  to  that  now  under 
consideration. 

The  orifice  of  the  aorta  is  situate  at  the  superior,  anterior, 
and  right  portion  of  the  ventricle  ;  it  is  circular  in  figure,  some- 
what smaller  than  that  of  the  pulmonary  artery,  posteriorly  and 
to  the  right  of  which  it  lies,  but  separated  from  it  by  the  septum 
of  the-  ventricles.-f"  The  sigmoid  or  semilunar  valves,  three  in 
number,  and  placed  with  respect  to  the  opening,  one  anteriorly 
and  to  the  right,  another  anteriorly  and  to  the  left,  and  a  third 
posteriorly,  are  much  stronger,  and  the  corpora  arantii  more 
prominent  than  those  in  connection  with  the  pulmonary  artery. 
The  tendinous  zone,  similarly  constructed,  is  likewise  stronger. 
It  is  lodged  in  the  anterior  angular  recess  between  the  two 
auriculo-ventricular  zones,  and  the  triangular  interval  bounded 
by  all  three,  is  occupied  in  the  ox  by  a  calcareous  mass,  the 
so-called  os  cordis,  which  in  the  human  heart  is  represented  by 
fibro-cartilage.    The  sinuses  of  Valsalva  are  deeper  and  larger! 

*  Haller  (opus  citat)  says  the  mitral  orifice  is  oval  horizontally,  the  valves  being 
respectively  "  superior  "  and  "inferior." 

t  Peacock's  estimate  of  the  mean  circumference  of  the  arterial  orifices  is  as 
follows : 

Males.  Females. 
Right  (pulmonary)  3  inches  4  lines.  3  inches  3  lines. 

Left  (aortic)  3     „     0    „  2     „    10  „ 

t  Haller  (opus  citat)  states  that  there  are  no  aortic  sinuses  in  the  foetus  or  infant. 
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than  those  of  the  pulmonary  artery ;  from  the  two  anterior  of 
these  sinuses  the  coronary  arteries  take  origin,  the  anterior  from 
the  left,  and  the  posterior  from  the  right  sinus.  Briicke  main- 
tains that  the  orifices  of  these  vessels  are  within  range  of  the 
valves,  and  covered  by  them  when  raised;  whilst  Haller* 
Senac,f  Bertin  +  and  Morgagni,  and  most  modern  authorities, 
hold  a  contrary  opinion.  I  agree  with  the  latter,  being  con- 
vinced, from  personal  examination  in  the  dissecting  room  and 
dead-house,  of  a  great  number  of  hearts  free  from  disease  of  the 
aortic  valves,  that  Brucke's  opinion  is  incorrect. 

To  this  subject  I  shall  have  occasion  to  revert  when  discussing 
the  rhythm  of  the  heart. 

The  muscular  fibres  of  the  heart  observe  an  apparently  com- 
plex arrangement,  being  disposed  in  successive  layers,  each  of 
which  affects  a  different  course  from  those  superficial  to  and 
those  beneath  it.  Vesalius§  described  the  fibres  of  the  ventricles 
as  being,  some  straight,  some  oblique,  and  others  transverse ;  the 
deep  fibres  taking  a  course  contrary  to  that  of  the  superficial. 
He  compares  the  arrangement  to  a  "  plait  of  rushes." 

Lower§  believed  that  from  the  tendinous  rings  surrounding  the 
auriculo-ventricular  openings,  the  fibres  of  the  ventricles,  dis- 
posed in  two  planes,  a  superficial  and  a  deep,  expanded  over  the 
chambers  in  a  spiral  manner ;  a  few  at  the  surface  run  straight 
from  base  to  apex.  The  external  fibres  embrace  the  two  ventri- 
cles ;  those  which  cover  the  right  ventricle  ascend  from  left  apex 
to  right  base,  and  those  which  cover  the  left  ventricle  ascend 
from  right  apex  to  left  base.  The  fibres,  though  somewhat 
spirally  disposed,  are  not  in  unbroken  continuity,  the  arrange- 
ment being  that  of  the  figure  of  8,  the  fibres  which  pass  in  one 
direction  form  the  external  surface,  whilst  coursing  in  the 
opposite  direction  they  Line  the  internal  surface.  The  most 
superficial  fibres  only  pass  to  the  apex,  those  more  deeply  seated 
turning  inwards  sooner. 

Lancisi§  held  that  a  tendinous  ring  surrounded  each  of  the 
four  openings  of  the  heart,  and  that  from  those  of  the  auriculo- 
ventricular  orifices  the  fibres  arose  and  passed  spirally  round 


*  Opus  citat,  liber,  iv.  cor.  p.  367.  t  Traile  des  Maladies  du  Ccew. 

f  Traite  de  la  Structure  du  Cceur,  p.  365-6.       §  Cited  by  Senac  (opus  citat). 
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the  ventricles,  being  interlaced  like  wicker-work  in  their  course. 
The  fibres  of  the  auricles  start  from  the  roots  of  the  vense  cavse 
and  pulmonary  veins,  and  passing  over  the  auricles  in  two 
layers,  viz.,  external  and  internal,  end  in  being  attached  to 
the  tendons  of  the  auriculo-ventricular  openings. 

Senac*  describes  three  layers  of  fibres  in  the  ventricles.  The 
most  superficial  arise  from,  the  veins  and  auricles,  and  pass 
spirally  from  base  to  apex.  Several,  however,  dip  into  the 
substance  of  the  heart,  and  seem  to  serve  as  "  binding  "  fibres 
for  others.  The  principal  fibres  turn  in  at  the  apex  and  pass 
upwards,  forming  the  internal  surface  of  the  ventricles.  The 
descending  fibres  incline  at  different  angles  to  the  axis  of  the 
ventricles,  some  at  acute,  and  others  at  nearly  right  angles, 
the  latter  not  reaching  the  apex,  and  all  return  to  be  attached 
to  the  tendinous  rings  of  the  auriculo-ventricular  openings. 
Between  the  descending  and  the  ascending  fibres  is  a  third 
layer  similarly  disposed,  but  not  traceable  to  the  base.  The 
arrangement  is  the  same  for  the  two  ventricles,  and  their  fibres 
conjointly  form  the  septum. 

Winslow  maintained  that  the  heart  was  composed  of  two 
muscular  sacs  enclosed  in  a  third,  which  was  equally  muscular. 
Hallerf-  describes  all  the  fibres  of  the  ventricles  as  seeming  to 
him  oblique,  approaching  rather  the  horizontal  than  the  vertical 
line.  Arising  in  the  situation  of  the  right  auricle,  they  are  bent 
round  the  anterior  or  convex  surface  of  the  heart,  to  the  apex, 
and  thence  back  to  the  right  auricle  along  the  inferior  or  plane 
surface  of  the  heart.  Near  the  base  many  fibres  run  inwards 
towards  the  cavity  to  form  the  carneae  columnas,  and  hence  the 
walls  are  thinner  at  the  apex  than  at  the  base.  The  external 
and  internal  strata  are  more  oblique,  the  intermediate  fibres 
more  transverse.  In  the  septum  cordis  the  fibres  of  both  ven- 
tricles are  interlaced,  but  nearly  parallel.  The  fibres  of  the 
musculi  papillaries  are  straight,  and  run  from  apex  towards 
venous  (auriculo-ventricular)  openings. 

He  described  the  superficial  fibres  of  the  left  auricle  as  being- 
transverse,  and  the  deep  as  oblique,  some  ascending,  some  descend- 
ing, and  others  surrounding  the  orifices  of  the  pulmonary  veins. 

*  Opus  citat.  t  Opus  citat,  liber,  iv.,  cor. 
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Pettigrew*  has  carefully  studied  and  minutely  described  the 
arrangement  of  the  muscular  fibres  of  the  heart.  According  to 
him  the  ventricles  are  composed  of  seven  superposed  layers  of 
fibres,  i.  e.,  three  superficial  layers,  a  "middle  layer,"  and  three 
deep  layers.  The  three  superficial  layers  run  from  base  to  apex, 
and  from  right  to  left  downwards,  with  progressively  increasing 
obliquity,  the  first  nearly  vertical,  and  the  third  nearly  horizon- 
tal, whilst  the  fourth  or  middle  layer  is  all  but  horizontal.  These 
fibres  are  connected  at  the  base  chiefly  with  the  auriculo-ventri- 
cular  tendinous  rings,  but  partly  also  with  those  of  the  arterial 
orifices ;  a  few  likewise  with  the  columnee  carneae.  They  do 
not,  however,  arise  from  those  rings,  being  connected  with  them 
only  by  areolar  tissue.  Several  are  inflected  from  the  anterior 
surface,  in  the  line  of  the  anterior  coronary  groove,  to  form  the 
ventricular  septum,  two  thirds  of  which  are  formed  of  the  in- 
flected fibres  of  the  left  ventricle,  and  one-third  by  those  of  the 
right  ventricle.  In  the  septum  the  inflected  fibres  course  obli- 
quely upwards.  The  fibres  of  the  deep  layers  run  from  apex  to 
base,  and  from  right  to  left  upwards,  likewise  with  progressively 
increasing  obliquity,  those  of  the  first  (fifth  from  the  surface) 
being  nearly  horizontal,  and  those  of  the  third  (seventh  from 
the  surface)  nearly  vertical.  The  deep  fibres  are  continuous 
with  those  of  the  superficial  layers  at  the  apex  and  base,  so  as  to 
form  a  series  of  concentric  elipses,  the  seventh  with  the  first, 
the  sixth  with  the  second,  and  the  fifth  with  the  third,  respec- 
tively. The  layers  are  curtailed  in  vertical  dimensions  in 
progressive  ratio  from  the  first  to  the  seventh,  so  that  the  ex- 
treme apex  is  composed  of  only  a  single  layer,  viz.  the  first, 
the  anterior  and  posterior  portion  of  which  are  so  inflected  and 
mutually  involved  that  the  anterior  fibres,  after  curving  round, 
enter  the  apex  at  the  posterior  surface,  and  become  continuous 
with  the  posterior  columse  carnese  and  papillary  muscle ;  whilst 
the  posterior  fibres,  after  being  inflected  to  the  front,  enter  the 
apex  anteriorly,  and  become  continuous  with  the  anterior  carneae 
columnar  and  papillary  muscle.    Thus  is  formed  the  "  vortex," 

*  On  the  Arrangement  of  the  Muscular  Fibres  in  the  ventricles  of  the  Vertebrate 
Heart,  with  Physiological  Remarks,  by  James  Bell  Pettigrew,  M.D.,  Philosop  Tram., 
part  iii.,  1867. 
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or  "  whorl,"  at  the  apex  of  the.  left  ventricle.  The  aggregate  of 
the  column  as  carnese  and  musculi  papillares  constitute  the 
seventh  layer,  which  courses  spirally  from  right  to  left,  and  from 
apex  to  base. 

The  right  ventricle  is  moulded  on  the  left.  The  septum  ven- 
triculorum  is  formed  by  an  inflection  of  the  anterior  wall  in  the 
line  of  the  anterior  interventricular  sulcus,  and  none  of  the 
layers  cross  this  groove  except  a  narrow  band  derived  from  the 
superficial  layers  near  the  base,  whilst  posteriorly  all  the  layers 
cross  the  groove.  Hence,  perhaps,  the  deficiency  of  the  basal 
portion  of  the  septum  ventriculum  in  the  early  stage  of  embry- 
onic development.  The  inflected  or  septal  fibres  derived  from 
the  right  ventricle  belong  exclusively  to  the  three  superficial 
layers;  all  the  more  deeply  seated  fibres  being  interrupted  at  the 
septum.  Hence  the  right  side  of  the  septum  is  much  thinner 
than  the  left. 

The  layers  entering  into  the  right  ventricle  are  less  thick  than 
those  of  the  left,  a  fact  which  explains  the  comparative  thinness 
of  the  walls  of  that  chamber.  The  walls  of  both  ventricles  are 
thickest  at  the  centre,  owing  to  the  relative  vertical  dimensions 
of  the  successive  layers  previously  described. 

The  sinuses  of  the  auricles  are  composed  of  a  superficial 
layer  common  to  both  auricles,  and  passing  horizontally  from 
one  to  the  other,  but  most  distinctly  so  on  the  anterior  surface. 
A  great  portion  of  this  layer  is  inflected  into  the  interauricular 
septum  posteriorly;  and  two  deep  layers,  one  of  which  consists 
of  looped  fibres  connected  by  both  their  extremities  with  the 
auriculo-ventricular  rings,  and  the  other  of  annular  fibres,  situate 
at  the  venae  cavse,  the  coronary  sinus,  and  the  pulmonary  veins, 
and  constituting  a  sort  of  sphincter  for  these  vessels.  Upon  the 
venes  cavse  and  the  pulmonary  veins  these  fibres  extend  from 
the  auricles  nearly  half  an  inch.  The  walls  of  the  appendices 
consist  of  a  superficial  layer  of  annular,  and  a  deep  layer  of 
vertical  fibres,  the  musculi  pectinati  already  described. 

Luton  *  describes  the  fibres  of  the  ventricles  as  common  and 
proper.  The  former  are  the  "unitive"  fibres  of  Gerdy,  and  are 
disposed  on  the  anterior  and  posterior  surfaces.    The  anterior 

*  Nouveau,  Dictionnaire  de  Mddecine  et  de  Ohirurgie  Pratique;  Paris,  1868. 
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fibres  pass  down  from  right  to  left,  and  from  base  to  apex,  and 
are  disposed  in  three  ways,  being  all,  however,  rolled  in  at  the 
apex  like  a  whorl,  leaving  a  minute  aperture  between,  through 
which  the  ventricle  may  be  entered  without  dividing  any  of  its 
fibres.  One  set,  the  "  simple  looped  fibres"  (Bourgery),  pass 
from  the  anterior  to  the  posterior  wall,  and  return  to  the  base 
along  the  internal  surface  of  the  posterior  wall,  to  be  inserted 
into  the  posterior  segments  of  the  aortic  and  mitral  zones. 
Another  set,  the  "figure  of  8"  fibres  (Bourgery),  pass  from  be- 
hind forwards  at  the  apex,  course  along  the  inner  surface  of  the 
anterior  wall  to  the  base,  where  they  are  likewise  attached  to  the 
anterior  segments  of  the  aortic  and  mitral  zones.  The  third  set 
passes  in  to  form  the  colunmae  carneas,  and  are  inserted  through 
the  chordae  tendineae  into  the  segments  of  the  mitral  valve. 

The  posterior  "unitive"  fibres  pass  from  the  posterior  seg- 
ments of  the  auriculo-ventricular  zones,  obliquely  downwards  and 
to  the  right  edge  of  the  heart,  where  they  enter  the  right  ventricle 
in  succession,  along  the  entire  right  border,  the  longest  being  at 
the  apex,  and  are  thence  reflected  upwards  on  the  inner  surface 
of  the  anterior  wall,  forming  "  simple  loops,"  to  be  inserted  into 
the  right  auriculo-ventricular  zone,  and  that  of  the  pulmonary 
artery,  and  also  forming  colmnnas  carneas  to  be  inserted  through 
the  chordae  tenclineae  into  the  tricuspid  valve. 

The  proper  fibres  of  the  ventricles  are  disposed  in  loops  at- 
tached to  the  anterial  and  auriculo-ventricular  zones,  and  form 
cylinders,  open  at  the  apex  (but  here  narrow),  and  at  the 
auriculo-ventricular  orifice,  and'  interposed  between  the  de- 
scending and  ascending  layers  of  the  "  unitive "  fibres.  The 
septum  is  formed  of  fibres  derived  from  both  ventricles,  but 
chiefly  the  left. 

The  auricular  walls  are  likewise  composed  of  two  layers  of 
muscular  fibres,  viz.,  a  common  and  a  proper. 

The  muscle  of  the  heart,  according  to  Kolliker  *  differs  from 
voluntary  muscle  in  the  following  particulars,  viz.,  the  fibres 
are  only  one  third  the  size  of  those  of  voluntary  muscle ;  the 
longitudinal  striae  are  occasionally  better  marked  than  the  trans- 
verse ;  they  are  more  easily  broken  up  into  filaments  and  frag- 

*  Traite  d'Mstologie  Humaine. 
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ments.  The  sarcolemma  is  difficult  of  demonstration,  save  by- 
reagents.  The  primitive  fasciculi  are  often  infiltrated  with  fatty- 
granulations  disposed  in  lines,  a  condition  which  exists  in  an 
exaggerated  form  in  fatty  degeneration.  The  fibres  are  not,  as 
in  voluntary  muscle,  disposed  in  fasciculi  of  different  orders, 
but  are  closely  packed,  with  very  little  connective  tissue,  and 
are  connected  with  one  another  by  branched  fibres,  which  justi- 
fies the  conclusion  that  they  contract  simultaneously.  I  have 
found  the  average  diameter  of  the  fibres  to  be  1-1300  of  an  inch ; 
but  the  linear  arrangement  of  highly  refractile  granules  within 
the  fibres  I  have  not  met  with,  save  in  the  early  stage  of  fatty 
degeneration.  This  "granular"  condition  of  the  fibres  is  re- 
garded by  Ormerod  *  as  precursory  to  fatty  transformation. 

The  arteries  of  the  heart,  named  coronary  from  their  peculiar 
disposition  in  the  form  of  circlets  or  chaplets,  are  usually  two  in 
number,  the  right  or  posterior,  and  the  left  or  anterior.  They 
arise  from  the  aortic  sinuses  of  Valsalva,  immediately  above  the 
level  of  the  free  edges  of  the  valves  when  raised  against  the 
walls  of  the  vessel.  The  former  from  the  anterior  and  right, 
and  the  latter  from  the  anterior  and  left  sinus. 

Occasionally  both  vessels  arise  by  a  common  trunk,  which 
subdivides  into  two  branches,  representing  the  usual  arteries. 
Still  more  rarely  there  are  three,  or  even  four  parent  trunks,  the 
supernumerary  vessels  arising  as  duplicates  from  the  anterior 
sinuses,  but  smaller  in  size  than  the  representatives  of  the  usual 
vessels. 

The  right  coronary  artery  descends  between  the  root  of  the 
aorta  and  the  right  auricular  appendix  ;  it  then  enters  the  right 
auriculo-ventricular  groove,  passes  horizontally  to  the  right,  and 
divides  into  two  branches.  Of  these  the  smaller  descends  obli- 
quely to  the  left,  along  the  right  border  of  the  heart  to  the  right 
apex,  whilst  the  larger  or  horizontal  branch  continues  in  the  auri- 
culo-ventricular groove,  to  the  posterior  interventricular  sulcus, 
where  it  undergoes  further  division  into  two  branches,  viz.,  a 
vertical  or  larger,  which  descends  in  that  groove  to  the  apex, 
and  a  horizontal,  which  terminates  by  anastomosing  with  the 
horizontal  branch  of  the  left  coronary  artery.    In  its  course  the 

*  St.  Bartholomew's  Hospital  Report,  vol.  iv.,  1865. 
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trunk  of  the  right  coronary  artery  supplies  small  branches  to  the 
right  auricular  appendix,  pulmonary  artery,  right  auricle  and 
ventricle,  whilst  its  branches  are  expended  in  supplying  the 
right  auricle  and  ventricle,  and  the  posterior  part  of  the  septum 
ventriculorum. 

The  left  coronary  artery  descends  obliquely  to  the  left,  be- 
tween the  pulmonary  artery  and  appendix  of  the  left  auricle, 
to  the  anterior  interventricular  groove,  where  it  undergoes  divi- 
sion into  two  branches,  the  larger  of  which  descends  in  that 
groove  to  the  right  of  the  apex,  where  it  inosculates  with  the 
vertical  branch  of  the  right  coronary,*  whilst  the  smaller  takes  a 
horizontal  course  in  the  left  auriculo-ventricular  sulcus,  to  anas- 
tomose posteriorly  with  the  corresponding  branch  of  the  right 
artery.  This  branch  supplies  by  its  trunk  some  branches  to 
the  aorta,  pulmonary  artery,  and  left  auricular  appendix,  and  by 
its  two  branches  of  division,  the  left  auricle  and  ventricle  and 
the  anterior  portion  of  the  septum. 

The  coronary  veins  are  divisible  into  the  great  cardiac  or  coro- 
nary vein,  and  the  small  coronary  veins.  The  great  coronary 
vein  commences  at  the  apex  of  the  heart,  whence  it  ascends  by 
the  anterior  interventricular  furrow,  receiving  in  'its  course 
superficial  and  deep  branches  from  both  ventricles,  and  from  the 
septum.  At  the  base  of  the  ventricles  it  becomes  horizontal, 
passing  in  the  left  amiculo-ventricular  groove  to  the  posterior 
surface  of  the  heart,  and  opening  into  the  right  auricle  between 
the  orifice  of  the  inferior  vena  cava  and  that  leading  into  the 
right  ventricle.  This  vessel,  in  the  terminal  portion  of  its  course, 
is  remarkable  for  its  large  size,  and  named  the  coronary  sinus ; 
it  receives  tributary  branches  from  the  left  auricle  and  ventricle; 
amongst  the  latter  is  a  large  branch  which  ascends  along  the 
left  border  of  the  heart  to  join  the  principal  trunk  at  a  right 
angle,  and  a  still  larger  vein,  the  posterior  interventricular,  which 
ascends  from  the  apex  by  the  posterior  interventricular  groove, 
and  opens  into  the  coronary  sinus  at  its  termination. 

*  Hyrtl  (Nat.  Histor.  Review,  1861,  p.  321)  as  the  result  of  a  series  of  experiments 
with  injection,  declares  that  the  communication  between  the  right  and  left  coronary 
arteries,  if  it  exist  at  all,  is  not  such  as  to  admit  of  the  passage  of  ordinary  injection 
material  from  one  to  the  other. 
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The  coronary  veins  are  unprovided  with  valves,  save  at  their 
openings  into  the  sinus.  The  communication  of  the  sinus  with 
the  right  auricle  is  guarded  by  the  valve  of  TJiebesius  already 
described.  Cruveilhier*  denies  the  alleged  competency  of  this 
valve  to  prevent  reflux,  because,  in  his  experience,  injection 
thrown  into  the  auricle  by  the  superior  vena  cava  has  always 
found  entrance  into  the  coronary  sinus.  The  contraction  of  the 
auricle,  however,  at  the  only  period  when  the  contained  blood  is 
subjected  to  pressure  equivalent  to  that  of  an  injecting  syringe, 
is  probably  sufficient  to  insure  the  closure. of  the  orifice  and 
prevent  reflux.  The  small  coronary  veins  are  those  which  have 
been  previously  described  as  conveying  blood,  chiefly  from  the 
right  side  of  the  heart,  and  opening  by  minute  orifices  into  the 
right  auricle.-f- 

The  nerves  of  the  heart  are  derived  immediately  from  the 
cardiac  plexuses,  two  in  number,  viz.,  the  superficial  and  the 
deep.  These  plexuses  are  formed  by  the  union  of  the  cardiac 
branches  derived  from  the  three  cervical  ganglia  of  the  sympa- 
thetic, and  those  from  the  pneumogastric  and  the  recurrent  la- 
ryngeal nerves. 

The  cardiac  nerves  from  the  sympathetic  are  three  in  number, 
the  superior,  middle*  and  inferior.  The  superior  or  superficial 
cardiac  nerve  arises  by  two  branches  from  the  superior  cervical 
ganglion,  and  by  an  equal  number  from  the  sympathetic  cord 
below  it ;  it  descends  the  neck,  resting  on  the  longus  colli  muscle 
behind  the  carotid  sheath,  and  inside  the  middle  cervical  gang- 
lion; at  this  point  it  gives  off  a  large  branch  which  undergoes 
division  into  three.  One  of  these  crosses  over  the  inferior 
thyroid  artery,  and  descends  to  the  thyroid  body,  whilst  the  two 
remaining  branches  embrace  the  common  carotid  artery,  and 
descend  on  its  anterior  surface  to  join  the  first  cardiac  branch  of 
the  pneumogastric.  The  nerve  then  passes  across  the  inferior 
thyroid  artery  and  recurrent  laryngeal  nerve,  and  on  the  right 
side  enters  the  chest  either  before  or  behind  the  subclavian 
artery,  and  is  conducted  by  the  arteria  innominata  to  the  arch 
ol  the  aorta,  behind  which  it  passes  to  join  the  posterior  cardiac 

*  Descriptive  Anatomy,  vol.  ii.,  p.  766. 

t  Senac  denies  that  any  of  these  veins  open  into  the  left  side  of  the  heart. 

3* 
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plexus,  giving  off  a  few  branches  which  twine  around  to  the 
anterior  surface  of  that  vessel. 

The  nerve  of  the  left  side  enters  the  chest,  resting  on  the  left 
common  carotid  artery,  and  crosses  the  arch  of  the  aorta  ante- 
riorly or  posteriorly  (usually  the  former)  to  enter  the  anterior 
cardiac  plexus.  These  nerves,  in  their  course,  communicate  with 
the  external  laryngeal,  the  pneumogastric,  the  middle  cervical 
ganglion,  and  the  recurrent  laryngeal. 

The  middle  cardiac  nerve,  also  named  deep  and  great  cardiac 
nerve,  arises  from  the  lower  and  inner  angle  of  the  middle  cer- 
vical ganglion ;  it  then  descends  behind  the  carotid  sheath,  and 
enters  the  chest  on  the  right  side  by  passing  either  in  front  of 
or  behind  the  subclavian  artery*;  and  on  the  left,  between  the 
carotid  and  subclavian  arteries.  In  its  course  down  the  neck  it 
communicates  with  the  superficial  cardiac,  and  the  recurrent 
laryngeal  nerve,  and  after  entering  the  chest  follows  the  course 
of  the  trachea,  by  which  it  is  conducted  to  the  deep  cardiac 
plexus.-f-  In  the  thorax,  the  deep  cardiac  communicates  with 
the  recurrent  laryngeal  and  the  superficial  cardiac  nerves,  the 
connection  with  the  latter  being  established,  on  the  right  side, 
on  the  posterior  and  external  surface  of  the  innominate  artery. 

The  inferior  cardiac  nerve  arises  from  the'  lower  cervical,  fre- 
quently also  in  part  from  the  first  thoracic  ganglion;  on  the 
right  side  it  descends  behind  the  subclavian  artery;  and  on  the 
left,  in  company  or  in  union  with  the  middle  cardiac  nerve,  to 
enter  the  deep  cardiac  plexus. 

On  both  sides  this  nerve  communicates  with  the  middle  car- 
diac and  the  recurrent  laryngeal ;  and  on  the  right,  this  is  ob- 
served to  take  place  behind  the  subclavian  artery. 

The  cardiac  branches  of  the  pneumogastric  are  derived  in 
part  directly  from  that  nerve,  and  in  part  from  the  recurrent 
laryngeal.  The  former  are,  in  the  neck,  superior  and  inferior. 
The  superior  cardiac  branch  or  branches  of  the  pneumogastric 
arise  from  that  nerve  about  the  level  of  the  thyroid  cartilage, 
and  after  a  short  course  downwards,  are  lost  by  uniting  with  the 

*  Scarpa  {opus  citat.)  describes  it  as  invariably  passing  in  front  of  the  subclavian 
^ ^According  to  Scarpa  {opus  citat.)  it  is  lost  in  the  cardiac  ganglion  of  Wrisberg. 
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sympathetic  cardiac  nerves*  The  inferior  cardiac  is  a  nerve  of 
considerable  size,  arising  from  the  pneumogastric  at  the  lower 
part  of  the  neck ;  on  the  right  side  it  enters  the  chest  on  the 
outer  side  of  the  innominate  artery,  and  joins  one  of  the  cardiac 
branches  of  the  sympathetic,  which  it  accompanies  into  the  deep 
cardiac  plexus.  The  inferior  cardiac  nerve  of  the  left  side 
passes  in  front  of  the  aorta  to  enter  the  superficial  cardiac 
plexus.  Finally,  within  the  chest,  the  right  pneumogastric  gives 
off,  whilst  lying  on  the  side  of  the  trachea,  a  few  small  branches 
which  descend  to  the  deep  cardiac  plexus  ;  but  on  the  left  side 
these  branches  come  from  the  recurrent  laryngeal ;  which  nerve 
also  gives  off  on  the  right  side  several  cardiac  filaments  from 
the  convexity  of  its  curve. 

The  superficial  cardiac  plexus  lies  within  the  curve  of  the  arch 
of  the  aorta,  and  in  front  of  the  right  branch  of  the  pulmonary 
artery.  It  is  formed  from  the  left  superior  or  superficial  car- 
diac nerve,  which  ends  in  it  wholly  or  in  greater  part ;  and  the 
inferior  cardiac  branch  of  the  left  pneumogastric,  and  occasion- 
ally also  that  of  the  right  side.  At  the  point  of  union  of  the 
two  nerves  which  contribute  to  form  this  plexus,  a  small  gangli- 
form  enlargement,  the  cardiac  ganglion  of  Wrisberg,  is  occa- 
sionally found.  This  plexus  ends  in  the  anterior  coronary 
plexus  ;  but  from  it  pass  numerous  lateral  branches  in  front  of 
the  left  pulmonary  artery,  to  the  left  anterior  pulmonary  plexus. 

The  deep  cardiac  plexus  lies  between  the  transverse  portion 
of  the  arch  of  the  aorta,  and  the  bifurcation  of  the  trachea, 
above  the  point  of  division  of  the  pulmonary  artery.  In  it  ter- 
minate the  cardiac  branches  of  the  cervical  sympathetic,  except 
the  left  superior;  and  those  of  the  pneumogastrics,  except  the 
left  inferior ;  besides  those  derived  from  the  recurrent  laryngeal 
nerves  of  both  sides.  From  the  right  side  of  this  plexus  a  great 
number  of  branches  descend  in  front  of  the  right  pulmonary 
artery,  to  join  the  branches  from  the  superficial  plexus  in  the 

*  Scarpa  (opus  citat. )  describes  two  superficial  cardiac  nerves  as  arising  from  the 
pneumogastric  on  each  side  ;  the  superior  a  short  distance  above  the  subclavian 
artery  on  the  right  side,  and  passing  down  in  front  of  that  vessel  at  its  origin  ;  the 
inferior  likewise  above  the  subclavian  artery  on  the  right,  and  entering  the  chest  in 
front  of  it. 
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formation  of  the  anterior  coronary  plexus ;  from  it,  likewise, 
some  branches  pass  behind  the  pulmonary  artery,  to  supply 
the  right  auricle,  and  a  few  to  join  the  posterior  coronary 
plexus;  and  from  its  left  side  a  few  filaments  pass  along  the 
ductus  arteriosus  into  the  superficial  plexus,  whilst  the  greater 
number  of  branches  enter  the  posterior  coronary  plexus.  From 
both  sides  of  the  deep  plexus  several  branches  are  given  off  to 
the  anterior  pulmonary  plexuses. 

The  coronary  plexuses  correspond  in  number  and  position  with 
the  coronary  arteries,  the  course  of  which  they  follow  on  the 
surface  of  the  heart.*  The  anterior  coronary  plexus  is  derived 
primarily  from  the  superficial  cardiac ;  it  is  placed  between  the 
pulmonary  artery  and  aorta,  below  which  point  it  is  reinforced 
from  the  deep  cardiac,  and  sends  off  numerous  branches  which 
accompany  the  anterior  coronary  artery  in  its  course. 

The  posterior  coronary  plexus  is  formed  chiefly  from  the  left, 
but  receives  a  few  branches  from  the  right  extremity  of  the 
deep  cardiac  plexus.  It  accompanies  the  posterior  coronary 
artery  to  the  posterior  surface  of  the  heart. 

Nerve  filaments  fiom  the  coronary  plexuses  accompany  the 
branches  of  the  coronary  arteries,  not  only  on  the  surface,  but 
likewise  into  the  substance  of  the  heart.  They  are  distributed  in 
the  muscular  tissue  of  the  organ,  and  form  a  fine  net-work  be- 
neath its  lining  membrane,  easily  seen  in  the  heart  of  the  lamb. 

These  nerve-fibres  freely  intercommunicate  in  the  substance 
of  the  heart,  and  at  their  points  of  junction  minute  gangliform 
enlargements,  first  described  by  Eemak,f  may  be  observed. 
These  ganglia  are  dispersed  everywhere  through  the  muscular 
tissue  of  the  heart,  but  may  be  found  in  greatest  number  in  the 
interventricular  and  the  auriculo-ventricular  septa.  Three  of 
these  demand  special  notice,  viz.,  the  ganglion  of  Eemak  par 
excellence,  near  the  opening  of  the  inferior  vena  cava;  that  of 
Bidder  near  the  mitral  orifiee ;  and  the  ganglion  of  Ludwig  in 
the  wall  of  the  right  auricle. 

*  Scarpa  (Tabula  Neurological,  Ticini,  1794,  passim)  in  his  description  of  the  coro- 
nary arteries  and  plexuses,  transposes  both.  Thus,  he  describes  the  right  coronary 
artery  and  plexus  as  anterior,  and  the  left  as  posterior. 

t  M  tiller's  Archiv.  1844, 
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The  sub-pericardiac  ganglia  (so  called)  of  Lee  are  generally 
regarded  as  only  thickenings  of  the  neurilemma.  To  the  ganglia 
in  the  septa  between  the  auricles  and  ventricles,  in  the  imme- 
diate vicinity  of  the  auriculo-ventricular  openings,  the  experi- 
ments of  Paget  have  directed  special  attention,  as  intimately 
associated  with  the  rhythmic  action  of  the  heart. 

The  lymphatics  of  the  heart  are  deep  and  superficial.  The  for- 
mer permeate  the  substance  of  the  heart  and  terminate  in  the 
latter,  which  follow  the  course  of  the  blood  vessels  from  the  apex 
towards  the  base,  and  there  form  by  their  union  two  large  trunks, 
one  for  the  right,  and  another  for  the  left  side.  The  right  lym- 
phatic trunk  ascends,  resting  upon  the  aorta,  and  crosses  the 
transverse  portion  of  the  arch  between  the  innominate  and  the 
left  carotid  arteries,  to  the  trachea,  and  thence  to  the  right  lym- 
phatic duct,  which  it  enters. 

The  left  trunk  courses  along  the  trunk  of  the  pulmonary 
artery  to  its  bifurcation.  It  then  passes  behind  the  arch  of  the 
aorta* to  the  trachea,  which  conducts  it  into  the  neck,  where  it 
opens  into  the  thoracic  duct  near  its  termination.  These  two 
trunks  in  their  course  along  the  aorta  and  pulmonary  artery, 
form,  each,  by  their  frequent  division  and  reunion,  a  chain 
rather  than  a  single  vessel. 

The  dimensions,  weight,  capacity,  and  thickness  of  the  heart, 
and  its  various  parts,  are  subject  to  such  considerable  variety, 
even  within  the  limits  of  health,  that  it  is  difficult,  and  in  the 
opinion  of  many  authors  impossible,  to  fix  a  standard  of  com- 
parison. The  following  estimates  are  given  as  the  means  of  a 
great  number  of  experiments  by  the  subjoined  authors. 

Measures  of  size  are  given  in  inches  and  decimals  of  an  inch  ;  measures  of  capa- 
city in  ounces  and  decimals  of  an  ounce. 

Bizot's  measurements,  with  the  exception  of  the  depth  of  the  sigmoid  valves,  are 
given  as  rendered  into  British  measure  in  Dr.  Stokes's  work  on  Diseases  of  the 
Heart  and  Aorta. 
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Doctor  Herbert  Davies*  in  a  communication  to  the  Eoyal  So- 
ciety, lays  down  a  law  of  fixed  relative  proportion  between  the 
areas  of  the  orifices  on  the  two  sides  of  the  heart,  which  may  be 
briefly  stated  as  follows,  viz.:  As  an  indispensable  condition  to 
the  maintenance  of  the  circulation,  and  the  avoidance  of  stasis, 
equal  volumes  of  blood  must  pass  through  the  corresponding 
orifices  on  the  two  sides  of  the  heart  in  the  same  time,  or  during 
the  systole  of  the  auricles  and  of  the  ventricles  respectively;  but 
as  the  systemic  is  more  extensive,  and  liable  to  greater  and  more 
numerous  obstacles  than  the  pulmonic  circulation,  it  must  be 
effected  with  greater  velocity  and  force  than  the  latter,  in  order 
to  be  accomplished  within  the  same  time,  and  with  equal  cer- 
tainty, and  the  left  ventricle  must  exceed  the  right  in  thickness 
in  an  equal  proportion;  but  in  order  that  the  same  volumes  of 
blood  shall  pass  through  corresponding  orifices  within  the  same 
period  of  time,  but  with  different  velocity  and  force,'  the  areas  of 
the  orifices  must  differ  in  a  degree  correlative  with  that  of  the 
velocity  and  force  of  the  circulation  through  them,  but  inversely, 
and  furthermore,  the  relative  proportion  of  the  area  of  the  cor- 
responding orifices  on  the  two  sides  of  the  heart  is  the  same; 
thus,  the  area  of  the  tricuspid  :  area  of  the  mitral  orifice  :  :  area 
of  pulmonic  :  area  of  aortic  orifice.    The  velocity  of  the  streams 
through  the  respective  orifices  is  inversely  as  the  areas  of  those 
orifices.  Through  the  tricuspid  orifice  the  velocity  of  the  current 
is  5  inches  per  second,  through  the  mitral  7  inches ;  pulmonic, 
7"3  inches,  and  aortic  231  inches  in  the  second. 

This  is  a  most  important  communication,  as  placing  upon  a 
proper  and  scientific  basis  the  relative  size  of  the  corresponding 
orifices,  and  thickness  of  the  walls  of  the  corresponding  chambers 
on  the  two  sides  of  the  heart. 

The  proportion  which  the  weight  of  the  heart  bears  to  that 
of  the  body  has  been  variously  estimated ;  by  Tiedemann  it  is 
given  as  1:160;  by  Clendinning  as  1 : 158  (male),  1 : 149  (female) ; 
and  by  Eeid  as  1  :  169  (male),  1  :  176  (female). 

Bouillaud-f  states  that  the  walls  of  the  heart  increase  in 

*  Transactions  of  Royal  Society,  1870,  and  Abstract  in  Med.  Press  and  Circular, 
27th  April,  1870. 

t  Traite  Cliniqui  des  Maladies  du  Cceur,  tome  premier,  1835. 
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thickness  in  a  progressive  ratio  from  16  to  40  years,  being 
thicker  in  persons  of  strong  bnild  and  tall  stature  than  in  those 
of  the  opposite  conformation. 

According  to  Eeid*  the  heart  increases  in  weight  during  the 
entire  period  between  16  and  70  years,  being  in  the  male 
8oz.  10dr.,  and  in  the  female  6  oz.  13dr.  at  the  first-mentioned 
age,  and  12oz.  6dr.  and  9oz.  5dr.  respectively,  at  the  age  of  70 
years.  Peacock' s*f-  estimates  for  these  ages  respectively,  in  the 
two  sexes,  are,  male  8oz.  2|dr.,  female  8oz.  If  dr.;  and  male  lOoz. 
13^dr.,  female  7oz. 

Bouillaud  estimates  the  weight  of  an  atrophied  heart  as  in 
the  mean  175  grammes  below  the  standard,  and  an  hypertro- 
phied  heart  as  having  a  mean  excess  in  weight  of  211  to  298 
grammes.  The  most  hypertrophied  heart,  he  adds,  is  more  than 
five  times  the  weight  of  the  most  atrophied,  and  nearly  thrice 
that  of  the  normal  heart.  The  heaviest  heart  which  he  has  met 
with  weighed  21Joz.  Lobstein  has  seen  one  which  weighed 
32oz.  after  removal  of  clots.  I  have  in  my  possession  two 
hearts,  to  be  referred  to  in  the  sequel,  each  of  which  weighs 
over  32oz. ;  one  of  these  was  removed  from  the  body  of  a  boy 
under  eighteen  years  of  age.  Dr.  StokesJ  has  exhibited  to  the 
Pathological  Society  a  heart,  with  adherent  pericardium,  which 
weighed  41bs.  2oz. 

The  following  graphic  account  of  the  development  of  the  heart 
and  great  vessels  is  taken  from  Quain's  Anatomy  :§ 

"  The  heart  first  appears  as  an  elongated  sac  or  dilated  tube 
lying  at  the  forepart  of  the  embryo,  having  two  veins  connected 
with  it  behind,  and  a  large  arterial  trunk  proceeding  from  it  in 
front.  This  tube  exhibits  rhythmic  contractions  of  its  walls 
from  a  very  early  period.  Its  form  is  at  first  symmetrical,  but 
soon  it  becomes  curved  Or  bent  upon  itself  like  a  horse-shoe, 
and  projects  on  the  ventral  aspect  of  the  body  towards  the  right 
side. 

*  Lond.  and  Edinb.  Monthly  Jour,  of  Med.  Science,  April,  1843. 
+  lb.,  1846,  and  subsequently  (1854)  printed  in  separate  form. 
X  Pathol.  Society  (Dublin)  Reports,  1868-9. 

§  Elements  of  Anatomy,  edited  by  Drs.  Sharpey,  AUen  Thompson,  and  Cleland, 
1867,  vol.  i.  p.  323. 
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«  As  this  bending  increases,  the  venous  end  approaches  the 
arterial,  and  at  the  same  time  the  tube,  which  progressingly  in- 
creases'in  size  and  in  the  thickness  of  its  walls,  becomes  divided 
by  two  slight  constrictions  into  three  compartments,  opening 
successively  into  each  other.  The  first,  next  to  the  veins,  is  the 
auricular  portion,  the  middle  one  is  the  ventricular,  and  the 
last,  which  is  the  primitive  arterial  trunk,  is  named  the  hulbus 
arteriosus. 

«  The  auricular  portion  becomes  placed  behind  the  ventricu- 
lar compartment,  and  relatively  to  that  cavity,  considerably 
enlarged.  Moreover,  two  little  pouches  appear  upon  it,  one  at 
each  side,  which  form  the  future  auricular  appendages.  The 
walls  of  the  ventricular  portion  are  already  thicker  than  the 

rest.  , 

"  The  next  series  of  changes  consists  in  the  gradual  subdivi- 
sion of  the  single  auricle,  ventricle,  and  arterial  bulb,  each  into 
two  compartments,  to  form  the  right  and  left  auricles,  the  right 
and  left  ventricles,  and  the  pulmonary  artery  and  aorta;  and 
these  changes  are  accompanied  by  an  alteration  in  the  position 
of  the  parts  with  relation  to  the  body,  the  ventricular  portion 
now  lying  transversely,  so  as  to  bring  that  portion  which  is  after- 
wards to  form  the  apex,  towards  the  left  side. 

"  This  subdivision  commences  first  in  the  single  ventricular 
portion  of  the  heart.    A  small  notch  appears  externally  to  the 
right  of  the  apex,  which  goes  on  increasing  in  depth  for  some 
weeks,  and  then  is  again  gradually  obliterated.    In  the  mean- 
time, about  the  fourth  or  fifth  week,  a  septum  begins  to  rise  up 
internally  from  the  right  side  of  the  heart,  at  a  little  distance 
from  the  apex,  and  from  the  anterior  wall  of  the  cavity,  and 
proceeds  in  the  direction  of  the  base,  towards  the  arterial  bulb, 
and  about  the  eight  week  is  complete.    Traces  of  the  subdivi- 
sion of  the  auricular  portion  commence  early  in  the  form  of  a 
slight  constriction  on  the  outer  surface,  which  marks  off  the 
future  auricles,  the  left  being  at  first  the  smaller  of  the  two 
but  the  auricular  septum  is  not  begun  until  after  that  of  the 
ventricles  is  completed.    About  the  ninth  week  it  appears, 
growing  from  above  and  behind  downwards  and  forwards,  and 
at  length  comes  to  meet  and  coalesce  below  with  the  rising  edge 
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of  the  interventricular  septum.  The  interanricular  septum,  how- 
ever, remains  incomplete  during  intra-uterine  life,  and  leaves 
an  opening  in  the  middle  which  forms  the  foramen  ovale.  The 
farther  steps  in  the  separation  of  the  auricles  are  connected  with 
the  changes  which  take  place  at  the  entrances  of  the  great  veins. 
There  are  now  three  large  vessels  terminating  in  the  auricular 
extremity  of  the  heart.  Of  these,  two  correspond  with  the  su- 
perior and  the  inferior  vena  cava,  and  the  third  is  the  great 
coronary  vein.  At  first,  after  the  interauricular  septum  is  partly 
formed  above,  the  inferior  cava  opens  directly  into  the  left 
auricle,  which  is  the  smaller  of  the  two,  but  about  the  twelfth 
week  a  septum,  the  valve  of  the  foramen  ovale,  which  afterwards 
forms  the  floor  of  the  fossa  ovalis,  rises  up  on  the  left  side  of 
the  entrance  of  the  vein,  which  thus  comes  to  open  into  the 
right  auricle ;  whilst  at  the  same  time  the  separation  of  the  two 
auricles  is  also  rendered  more  complete  by  the  gradual  advance 
of  the  valve  over  the  foramen  ovale,  leaving,  however,  the 
passage  open  until  after  birth. 

"  Another  valvular  fold  is  developed  at  an  early  period  on 
the  right  and  anterior  border  of  the  orifice  of  the  inferior  cava, 
between  it  and  the  auriculo-ventricular  orifice ;  this  is  the  Eu- 
stachian valve.  It  appears  to  continue  the  opening  of  the  infe- 
rior cava  towards  the  upper  margin  of  the  foramen  ovale,  and 
directs  the  blood  of  the  vein  through  that  passage. 

"  The  left  auricle  has  at  first  no  connection  with  the  pulmo- 
nary veins.  The  manner  in  which  the  connection  is  afterwards 
established  has  not  yet  been  ascertained. 

"Originally  the  heart  is  composed  of  a  mass  of  nucleated 
cells,  similar  in  character  to  those  which  primarily  constitute 
the  other  organs  of  the  body.  Muscular  tissue  is  subsequently 
formed  from  these  cells;  but  the  rhythmic  contractions  com- 
mence and  proceed  for  some  time,  whilst  the  heart  is  yet  com- 
posed of  cells,  and  before  the  muscular  fibres  have  been  deve- 
loped. 

"  TJie  Great  Vessels :  At  first  the  bulbus  arteriosus  is  divided 
into  two  arches,  which  pass  upwards  and  outwards,  one  on  each 
side,  then  turn  downwards,  and  form  a  right  and  left  root  of  the 
aorta,  winch  are  at  first  separate,  but  afterwards  unite  behind  the 
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heart  and  in  front  of  the  vertebral  column,  to  form  the  single 
stem  of  the  descending  aorta.  The  distance  soon  elongates  be- 
tween those  arches  and  the  arterial  bulb,  and  four  other  pairs  of 
arches  appear  in  series  from  above  downwards,  passing  outwards 
from  the  vessel  which  ascends  to  the  first  arch,  and  opening  into 
that  which  descends  from  it.  Thus  there  are  on  each  side  five 
arches,  an  internal  or  anterior  trunk  uniting  the  origins  of  the 
arches,  and  an  external  or  posterior  trunk  uniting  their  termina- 
tions, and  continued  into  one  of  the  roots  of  the  aorta.  These 
vascular  arches  are  placed  each  in  one  of  the  branchial  processes 
of  the  dorsal  plates,  but  it  is  to  be  noted  that  the  whole  five 
arches  do  not  co-exist ;  for  the  highest  disappear  before  the  las  t 
are  developed.  This  arrangement  of  blood-vessels,  together  with 
the  originally  single  condition  of  the  heart,  corresponds  to  a 
certain  extent  with  the  permanent  condition  of  the  heart  and 
branchial  arteries  in  fishes,  with  difference  as  regards  the  vascu- 
lar arches  in  the  human  foetus,  and  that  of  mammals,  birds,  and 
scaly  reptiles,  that  they  never  present  any  further  branchial  sub- 
division. 

"As  the  interventricular  septum  is  approaching  the  base  of 
the  heart,  that  is,  about  the  seventh  or  eighth  week,  the  arterial 
bulb  becomes  also  divided  by  an  internal  partition,  meeting 
from  opposite  sides,  into  two  vessels,  which  are  slightly  twisted 
on  each  other,  and  are  so  adjusted  as  to  become  connected,  the 
anterior  with  the  right,  and  the  posterior  with  the  left  ventricle; 
these  vessels  afterwards  constitute  the  commencement  of  the 
pulmonary  artery  and  of  the  aorta.  A  furrow  subsequently, 
beginning  on  the  outside,  completes  the  separation  into  two 
vessels. 

"Whilst  the  arterial  bulb  is  thus  converted  into  the  com- 
mencement of  the  pulmonary  artery  and  aorta,  the  five  vascular 
arches  arising  from  it  undergo  a  metamorphosis,  by  which  the 
permanent  aorta,  with  the  brachio-cephalic  vessels  and  the  pul- 
monary arteries,  are  formed.  The  general  results  of  this  change 
have  been  observed  by  several  embryologists,  but  it  has  not  yet 
been  made  out  with  certainty  in  all  its  details. 

"  It  is  generally  admitted,  however,  that  the  fourth  arch  on  the 
left  side  (counting  from  above),  which  receives  blood  from  the 
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aortic  division  of  the  bulb,  is  persistent,  and  continuing  to  en- 
large, eventually  becomes  the  arch  of  the  aorta.  The  fourth 
arch  on  the  right  side,  as  well  as  the  first,  second,  and  third 
arches  on  both  sides,  are  obliterated  to  a  greater  or  less  extent, 
while  certain  portions  of  them,  remaining  pervious  and  connected 
with  the  aortic  arch,  appear  to  form  the  commencement  of  the 
great  vessels  rising  from  it. 

"  Both  the  arches  of  the  fifth  pair  were  held  by  Baer  to  be 
connected  with  the  pulmonary  division  of  the  bulb,  and  to  send 
ramifications  into  the  lungs,  so  as  to  form  the  right  and  left 
branches  of  the  pulmonary  artery  respectively;  the  further  or 
distal  portion  of  the  right  arch  being  obliterated,  while  the  cor- 
responding part  of  the  left  side  continued  open,  as  the  ductus  ar- 
teriosus, until  birth.  According  to  this  view,  the  third  arch  on 
each  side  is  persistent  as  the  subclavian  artery,  and  the  external 
trunk  abeve  this  remains  as  the  vertebral  artery,  and  the  in- 
ternal as  the  carotid;  while  the  internal  trunk  between  the  third 
and  fourth  arches  of  the  right  side  becomes  the  innominate  ar- 
tery. In  so  far  as  it  applies  to  birds  and  some  reptiles  this  view 
may  be  correct.  But  a  different  view  of  the  metamorphosis,  as 
it  occurs  in  mammalia  and  man,  has  more  recently  been  pre- 
sented by  Bathke,  which  has  been  adopted  by  Kolh'ker  and 
others,  and  probably  is  more  consistent  with  truth.  According 
to  Bathke,  in  man  and  mammalia  one  arch  only,  viz.,  the  left 
fifth,  is  concerned  in  the  formation  of  the  pulmonary  arteries ; 
and  the  fifth  arch  of  the  right  side  is  entirely  obliterated.  From 
the  fifth  left  arch  a  branch  is  given  off,  which,  together  with 
the  proximal  part  of  the  arch,  forms  the  pulmonary  artery,  and 
which  divides  into  the  primary  branches  for  the  right  and  left 
lung,  the  distal  part  of  the  arch  being  converted,  as  according  to 
Baer's  theory,  into  the  ductus  arteriosus.  The  fourth  arch  of  the 
right  side,  according  to  Bathke,  forms  the  commencement  of  the 
right  subclavian  artery ;  a  branch  is  given  off  opposite  the  ex- 
ternal extremity  of  the  fourth  arch  on  both  sides,  which  forms 
on  the  right  side  the  remainder  of  the  right  subclavian,  and  on 
the  left  the  whole  of  that  artery ;  the  vertebral  arteries  are  de- 
rived from  the  subclavians  external  to  the  system  of  arterial 
arches;  the  internal  trunks  in  their  extent  between  the  third 
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and  fourth  arches  remain  as  the  common  carotids,  and  in  the  re- 
mainder of  their  extent  form  the  external  carotids,  while  the 
third  arches  and  the  external  trunks  above  them  are  converted 
into  the  internal  carotid  arteries." 

The  heart  of  thefcetus  occupies  a  vertical  position  in  the  body 
till  about  the  fourth  month,  when  it  commences  to  undergo  a 
partial  revolution  on  its  antero-posterior  axis,  by  which  the  apex 
is  carried  to  the  left  of  the  mesial  line,  and  the  long  axis  of  the 
organ  becomes  oblique  in  relation  to  it.  Again  I  quote  from 
Quairis  Anatomy*  "  For  a  long  period  the  auricular  portion  is 
larger  than  the  ventricular,  and  the  right  auricle  is  more  capa- 
cious than  the  left ;  but  towards  birth  these  peculiarities  disap- 
pear, and  the  ventricular  portion  becomes  the  larger  part  of  the 
heart.  As  to  the  ventricles  themselves,  the  right  is  at  first  the 
smaller;  afterwards  it  becomes  the  larger  of  the  two,  and  at 
birth  their  size  is  about  equal.  In  the  right  ventricle  the  infun- 
dibulum  is  at  first  less  marked  than  afterwards. 

"For  a  time  the  walls  of  the  ventricles  are  comparatively 
speaking  very  thick,  and  the  thickness  of  both  is  nearly  the 
same." 

The  comparatively  greater  thickness  of  the  walls  of  the  right 
ventricle  in  the  foetal  heart,  than  in  that  of  the  adult,  is  due  to 
the  circumstance  that  in  feetal  life  the  right  ventricle  has  im- 
posed upon  it  in  great  part,  the  function  of  propelling  the  blood 
through  the  vessels  of  the  lower  half  of  the  body,  and  likewise 
through  the  extensive  and  tortuous  circuit  of  the  placental  sys- 
tem ;  whereas,  during  extra-uterine  existence,  the  pulmonary 
circulation  alone  is  maintained  by  this  chamber.  The  salient 
distinctive  features  of  the  foetal  heart  are,  the  direct  communi- 
cation between  the  right  and  left  auricles  through  the  foramen 
ovale,  the  patency  of  the  ductus  arteriosus,  and  the  large  size 
of  the  Eustachian  valve. 

The  foramen  ovale  occupies  the  lower  and  posterior  part  of  the 
interauricular  septum ;  it  attains  its  greatest  magnitude  about 
the  sixth  month  of  foetal  life,  is  bounded  by  a  smooth  and  round- 
ed muscular  rim,  from  the  lower  and  posterior  portion  of  which 
a  valvular  fold,  the  operculum,  of  a  crescentic  figure,  and  consist- 

*  Vol.  i.  p.  327. 
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ing  of  a  duplicature  of  the  endocardium  with  some  intervening 
fine  elastic  tissue,  ascends.  The  operculum  adheres  to  the  lateral 
boundaries  of  the  foramen,  but  superiorly  it  is  unattached,  and 
here  it  presents  a  concave  margin,  which,  although  overlapping 
the  superior  boundary  of  the  foramen,  being  placed  on  the  left 
side  of  the  septum,  admits  the  passage  of  a  current  from  right  to 
left,  but  resists  one  in  the  opposite  direction.  Senac*  correctly 
holds  that  the  foramen  ovale  is  kept  open  in  the  foetus  by  rela- 
tively greater  pressure  on  the  right  side  of  the  operculum  ;  after 
air  has  entered  the  lungs,  however,  and  the  pulmonary  circula- 
tion has  been  established,  the  pressure  borne  by  the  two  sur- 
faces is  equal,  and  hence  immobility,  and  subsequent  adhesion  of 
the  valve. 

Usually  within  a  period  of  ten  to  twelve  days  after  birth  com- 
plete adhesion  takes  place,  and  direct  communication  between 
the  two  auricles  is  thereby  entirely  and  permanently  interrupted; 
but  occasionally,  although  closure  of  the  passage  by  adhesion  has 
not  been  effected,  by  default  of  nutritive  activity  in  the  tissues, 
or  from  some  other  and  unknown  cause,  interauricular  commu- 
nication is  not  set  up,  owing,  probably,  to  an  equality  of  pressure 
existing  upon  the  opposite  surfaces  of  the  operculum.  Should 
this  equality,  however,  become  deranged  from  any  cause,  then 
intermixture  of  the  venous  with  the  arterial  blood  may  take 
place,  for  the  first  time,  it  may  be,  at  an  advanced  period  of  life. 

There  is  another  condition  of  the  valve  which  may  give  rise 
to  the  passage  of  blood  in  the  opposite  direction,  namely,  from 
the  left  into  the  right  auricle,  of  which  examples  will  be  ad- 
duced in  the  progress  of  this  work ;  this  condition  is  one,  not  of 
defect  of  adhesion  but  of  development ;  the  upward  growth  of 
the  valve  has  fallen  short  of  the  superior  margin  of  the  opening, 
and  hence  patency  of  the  latter,  and  transit  of  blood  in  the 
direction  of  least  pressure,  or  from  left  to  right  side. 

The  existence  of  a  third  branch  of  the  pulmonary  artery,  the 
ductus  arteriosus,  constitutes  another  distinctive  peculiarity  of 
the  foetal  circulatory  system.  This  branch  arises  from  the  root 
and  distal  wall  of  the  left  division  of  the  pulmonary  artery,  and 
in  point  of  size  and  direction  represents  the  continuation  of  the 

*  Opus  citat.,  p.  412. 
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parent  trunk  of  that  vessel.  It  is  about  half  an  inch  in  length, 
passes  upwards  and  to  the  left,  and  joins  the  aorta  on  its  inner 
surface,  at  the  termination  of  the  arch,  that  is,  a  short  distance 
below  the  point  of  origin  of  the  left  subclavian  artery ;  here  the 
left  recurrent  laryngeal  nerve  hooks  round  it  inferiorly,  in  its 
ascent  to  the  larynx. 

During  foetal  life,  the  great  bulk  of  the  blood  circulating- 
through  the  trunk  of  the  pulmonary  artery  passes  by  the  ductus 
arteriosus  into  the  descending  aorta,  two  minute  streamlets  only 
passing  by  the  lateral  branches  of  that  vessel  into  the  lungs, 
whence  it  is  returned  to  the  left  auricle  by  the  pulmonary  veins. 
At  birth,  circulation  through  the  ductus  arteriosus  is  arrested; 
the  vessel  begins  to  shrink,  and  about  the  fourth  day  is  com- 
pletely closed;  thenceforward  it  is  represented  by  an  impervious 
ligament,  or  fibrous  band. 

Doctor  Alvarenga  of  Lisbon,*  in  a  pamphlet  of  great  value, 
gives  the  results  of  his  examination  of  the  hearts  of  infants  and 
children  between  the  ages  of  one  clay  and  twelve  years,  at  the 
Hospital  of  St.  Joseph,  and  the  Foundling  Hospital  in  that  city, 
with  a  view  to  determining,  1st,  the  time  of  closing  of  the  fora- 
men ovale ;  2nd,  that  of  the  ductus  arteriosus ;  3rd,  the  relative 
times  of  closing  of  both  these  structures  in  the  same  individual. 
The  total  number  of  hearts  examined  was  213,  and  the  conclu- 
sions at  which  he  has  arrived  may  be  summed  up  as  follows, 
viz.  : 

1.  That  the  foramen  ovale  never  closes  before  two  and  a-half 

months,  and  only  very  rarely  indeed  before  the  age  of  six 
months,  and  that  it  frequently  is  found  open  up  to  the 
twelfth  year. 

2.  That  the  arterial  canal  is  never  obliterated  before  the  thirtieth 

day,  and  very  rarely  before  the  sixtieth,  and  that  it  is  usu- 
ally closed  before  the  end  of  the  fifth  year. 

3.  That  the  arterial  canal  is  usually  obliterated  before  the  fora- 

men ovale  is  closed. 
The  reviewer  very  justly  observes,  in  relation  to  Dr  Alva- 
renga's  tables:  "Much  remains  to  be  cleared  up  concerning  the 
condition  of  the  foramen  ovale  between  that  period  (six  months) 

»  Brit,  and  Foreign  Med.-Ckirurg.  Review,  No.  lxxxix,  January,  1870. 

4 


OU  ANATOMY  AND  PHYSIOLOGY  OF  THE  HEART. 

and  the  twelfth  year,  before  we  can  have  any  accurate  know- 
ledge of  the  time  of  closing  of  this  structure." 

Senac  erroneously  concludes  that  the  closure  of  the  ductus  ar- 
teriosus is  due  to  "extension"  consequent  upon  the  elongation  of 
the  aorta  by  the  larger  volume  of  blood  circulating  through  it 
after  the  establishment  of  respiration. 

The  Eustachian  valve,  at  a  very  early  period  of  intra-uterine 
existence,  was  so  amply  developed  as  to  cover  completely  "the 
interval  between  the  orifice  of  the  inferior  vena  cava  and  the 
foramen  ovale,  and  form,  with  the  posterior  wall  of  the  auricle, 
a  continuation  of  the  cava  quite  into  the  foramen,  so  as  effec- 
tually to  preclude  intermixture  of  the  current  entering  the  au- 
ricle by  the  inferior  cava,  with  those  from  the  superior  cava  and 
coronary  vein.  There  seems  reason  to  conclude,  however,  that 
for  a  considerable  period  before  birth  the  valve  has  been  incom- 
petent to  effect  this  object,  and  that  its  free  margin  has  become 
gradually  more  and  more  distanced  from  the  annulus  ovalis, 
partly  in  consequence  of  the  progressive  expansion  of  the 
auricle,  and  partly  because  of  the  gradual  atrophy  from  disuse, 
of  the  valve  itself.  The  closure  of  the  foramen  ovale,  which 
takes  place  at  birth,  entirely  and  permanently  suspends  this 
function  of  the  Eustachian  valve,  which  seems  thenceforward 
to  serve  only  as  a  partial  "break"  to  reflux  upon  the  liver  in  the 
erect  posture  of  the  body. 

In  the  body  of  the  foetus,  the  internal  iliac  arteries  of  the 
adult,  under  the  name  of  hypogastric  and  umbilical  arteries,  and 
in  point  of  magnitude  and  direction  representing  the  continu- 
ation of  the  common  iliacs,  pass  upwards  in  the  posterior  and 
the  lateral  false  ligaments  of  the  urinary  bladder,  to  its  superior 
fundus,  and  thence  in  the  superior  or  suspensory  ligament  or 
fold  of  peritoneum,  to  the  umbilicus,  where  they  meet  and 
twine  around  the  umbilical  vein,  and  by  it  are  conducted  to  the 
placenta.  These  vessels  convey  the  largest  portion  of  the  blood 
of  the  common  iliac  arteries  to  the  placenta,  where  it  undergoes 
oxidation,  and  whence  it  is  returned  by  the  umbilical  vein  to 
the  liver.  The  division  and  deligation  of  the  funis  after  birth 
involves  closure  of  all  three  vessels,  the  consequence  of  which, 
as  regards  the  hopogastric  arteries,  is  that  these  vessels  become 
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entirely  obliterated  as  far  back  as  tbe  superior  fundus  of  the 
bladder,  and  ultimately  by  a  process  of  progressive  atrophy  are 
converted  into  fibrous  cords,  which,  resting  on  the  peritoneum, 
divide  the  internal  inguinal  pouches,  each,  into  an  inner  and  an 
outer  portion.  From  the  superior  fundus  of  the  bladder  back- 
wards to  the  edge  of  the  great  sacro-sciatic  notch,  where  the 
main  branches  of  the  internal  iliac  are  given  off,  the  vessels 
undergo  partial  atrophy  and  diminution  of  calibre,  and  under 
this  form  they  continue  through  life  as  the  superior  posterior 
vesical  arteries. 

In  the  horizontal  fissure  of  the  liver,  the  umbilical  vein  gives 
off  usually  two  small  branches,  which  enter  and  are  distributed 
in  the  left  lobe ;  and  at  the  junction  of  the  horizontal  and  trans- 
verse fissures  it  undergoes  ultimate  division  into  two  branches  ; 
of  these  the  larger  passes  in  the  transverse  fissure  towards  the 
right  side,  to  anastomose  with  the  left  branch  of  the  vena  portce 
whilst  the  second  and  smaller  branch,  under  the  name  of  ductus 
venosus,  representing  the  continuation  of  the  parent  trunk,  runs 
upwards  and  backwards  in  the  horizontal  fissure,  to  open  into 
the  left  hepatic  vein  near  the  junction  of  that  vessel  with  the 
vena  cava  ascendens.  During  foetal  life  the  intestinal  canal  is 
in  a  state  of  functional  abeyance,  or  of  preparedness  to  assume 
at  birth  its  proper  function.  The  portal  circulation  of  the  foetus, 
therefore,  represents  only  the  volume  of  blood  circulated  in  the 
stomach,  intestinal  canal,  spleen,  and  pancreas,  for  the  purpose  of 
tissue-nutrition.  This,  constituting  the  weaker  current,  is  carried 
off  by  that  of  the  right  branch  of  the  umbilical  vein  in  the  trans- 
verse fissure  of  the  liver,  and  circulated  through  the  medium  of 
the  right  portal  branches  in  the  right  lobe  of  that  organ.  When, 
however,  alimentary  matter  is  introduced  into  the  stomach  after 
birth,  and  the  digestive  viscera  assume,  for  the  first  time,  their 
special  function,  "a  draught,"  or  afflux  of  arterial  blood  towards 
these  organs  is  the  immediate  consequence.  A  full  volume  of 
blood  now  circulates  in  the  vena  porte,  whilst,  on  the  other  hand 
the  circulation  of  the  umbilical  vein  has  been  entirely  arrested 
by  deligation  and  division  of  the  funis;  the  current,  therefore 
now  sets  m  from  the  portal  to  the  umbilical  branches  in  the 
liver,  and,  owing  to  the  attraction  of  secretion  operating  upon 
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the  lateral  branches,  the  ductus  venosus  is  entirely  drained,  and 
becomes  impervious  and  atrophied,  as  does  likewise  the  trunk  of 
the  umbilical  vein  from  the  umbilicus  to  the  transverse  fissure 
of  the  liver.  These  vessels  are  completely  obliterated,  usually 
about  the  fourth  day  after  birth. 

Coincidently  with  the  first  act  of  inspiration  a  series  of  impor- 
tant organic  changes  is  initiated  in  the  heart.  Consequent  upon 
the  introduction  of  atmospheric  air  into  the  lungs,  an  afflux  to 
these  organs  through  the  lateral  branches  of  the  pulmonary  artery 
takes  place,  and  the  ductus  arteriosus  being  entirely  and  perma- 
nently emptied  by  the  draught  so  established,  undergoes  gradual 
obliteration  and  wasting.  The  blood  which  had  now  for  the  first 
time  circulated  in  large  volume  through  the  pulmonary  vessels, 
is  poured  in  equal  quantity  into  the  left  auricle.  The  operculum 
is  pressed  down  from  the  left  side  upon  the  foramen  ovale,  and 
becomes  gradually  agglutinated  to  its  margins,  closing  the  pas- 
sage, as  previously  described.  The  entire  mass  of  the  blood  en- 
tering the  right  auricle  is  now  carried  into  the  right  ventricle,  the 
Eustachian  valve  undergoes  gradual  wasting,  and  the  head,  neck, 
and  upper  extremities,  no  longer  enjoying  a  monopoly  of  a  com- 
paratively pare  circulation,  as  in  foetal  life,  cease  to  be  developed 
disproportionately  to  the  rest  of  the  body. 

Physiology  of  the  Heart.  The  rhythm  of  the  heart  means  pro- 
perly its  continued  alternate  contraction  and  relaxation  at  de- 
terminate intervals  of  time;  but,  as  commonly  understood,  a 
number  of  concomitant  but  subsidiary  phenomena,  manifest  to 
the  senses,  is  included  within  the  meaning  of  this  term.  In  this 
broader  sense  it  may  be  defined  as  the  regular  and  uninterrupted 
succession,  and  periodic  recurrence,  in  association  with  the  action 
of  the  heart,  of  certain  phenomena  of  sound  and  of  motion,  alter- 
nating with  brief  but  unequal  intervals  of  silence  and  repose,  and 
coeval  with  the  life  of  the  animal. 

The  entire  group  of  phenomena,  positive  and  negative,  consti- 
tute an  action  ox  pulsation  of  the  heart,  and  of  these,  within  the 
range  of  health,  and  in  the  sitting  posture  of  the  body,  from  65 
to  95  occur  within  the  minute ;  the  former  in  advanced  age, 
and  the  latter  in  childhood.  This  standard  is  arbitrary,  but  at 
least  approximately  correct.    The  difficulty,  universally  admit- 
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ted,  of  drawing  a  sharp  boundary  line  between  the  conterminous 
regions  of  health  and  disease,  even  structurally  in  the  post- 
mortem room,  is  greatly  enhanced  when  this  has  to  be  accom- 
plished in  the  living  body,  and  by  reference  to  function  exclu- 
sively. For  groups  consisting  of  great  numbers  an  average 
may  be  taken,  possessing  at  least  approximate  accuracy,  but  for 
individuals,  owing  to  the  many  and  various  shades  of  difference 
in  individual  organization,  each,  however,  potential  in  its  in- 
fluence upon  the  rate  of  cardiac  pulsation,  a  health-rate  cannot 
be  fixed  save  by  reference  to  the  collective  standard.  I  am 
acquainted  with  persons  in  reputedly  good  health,  and  who 
enjoy  it  in  the  conventional  sense,  performing  all  the  duties  of 
their  station,  involving  active  and  constant  labour  both  physical 
and  mental,  whose  pulse  is  habitually  not  above  50  in  the 
minute.  The  opposite  condition,  of  a  permanently  quick  pulse, 
is  not  equally  compatible  with  apparent  health.  I  am  not 
acquainted  with  an  example,  in"  the  adult,  of  a  pulse  persistently 
at  90,  in  which  the  existence  of  disease  of  some  kind  was  not 
sufficiently  manifest. 

The  phenomena  which  constitute  a  pulsation  of  the  heart,  and 
the  succession  and  repetition  of  which  in  regular  order,  and  at 
determinate  intervals,  constitute  its  rhythm,  enumerated  in  the 
order  of  their  succession  from  an  arbitrary  starting  point  in  the 
cycle,  are  the  following,  viz.,  impulse,  wave-like  movement  more 
or  less  localized  within  the  region  of  the  precordium,  first  sound 
short  pause  or  period  of  silence,  second  sound,  long  pause. 

The  regular  succession,  and  unfailing  repetition  of  this  cycle 
of  phenomena,  constitute  one  of  the  most  remarkable,  as  it  is 
the  most  typical  manifestation  of  animal  life.  Several  theories 
have  been  propounded  in  explanation  of  the  alternate  contrac- 
tion and  relaxation  of  the  heart,  upon  which  the  above-men- 
tioned sensible  phenomena  depend.  These  theories  may  be 
classified  under  two  heads,  namely,  those  of  direct,  and  those  of 
mediate  stimulation.  Both  would  imply  the  presence,  in  the 
muscular  tissue  of  the  heart,  of  the  property  of  irritability,  in 
virtue  of  which  it  is  capable  of  responding  to  a  stimulus  by  an 
act  of  contraction,  the  duration  of  which  corresponds  with  that 
of  the  stimulus  applied. 
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Haller*  was  the  first  writer  who  systematized  the  theory  of 
direct  stimulation.  According  to  him,  the  contractility  of  the 
heart  is  quite  independent  of  nervous  influence,  and  brought  into 
action  by  the  contact  of  the  blood  with  the  internal  surface 
of  its  several  chambers.  When  contact  ceases  in  any  particular 
chamber  by  departure  of  the  blood  from  it,  contraction  of  the 
walls  of  that  chamber  likewise  ceases,  and  thus  relaxation  super- 
venes ;  but,  owing  to  the  cyclical  character  of  the  circulation, 
and  the  existence  of  an  auricle  and  a  ventricle  on  each  side  of 
the  heart,  the  former  is  of  necessity  full  and  in  diastole,  when 
the  latter  is  empty  and  in  systole.  Thus,  an  alternate  contrac- 
tion and  relaxation  is  maintained,  not  only  in  regard  to  each 
chamber,  but  likewise  as  between  the  auricle  and  the  ventricle 
of  the  same  side  of  the  heart. 

Nor  is  this  all ;  for  as  the  circulation  is  twofold,  systemic  and 
pulmonic,  the  heart  is  a  duplicate  organ,  and  this  double  alter- 
nation of  contraction  and  relaxation  is  repeated  on  both  sides. 

There  seems,  in  limine,  a  fatal  objection  to  this  theory,  taken 
as  presented  by  its  illustrious  author,  namely,  that  it  involves 
the  admission  of  a  pre-existing  force  to  set  the  blood  in  motion, 
ere  the  chambers  of  the  heart  could  have  been  excited  to  con- 
tract by  contact  with  it.  Or  is  it  that  blood  having  been  pri- 
marily formed  in  the  heart  itself,  the  property  of  irritability,  by 
which  its  presence  there  was  resented  on  the  occasion  of  the  first, 
as  of  all  subsequent  contractions,  was,  at  the  outset,  suddenly 
conferred  upon  the  organ  ?  This  would  seem  to  be  a  rather 
gratuitous  and  unwarranted  assumption.  Then,  again,  is  the 
stimulus  of  black  blood  required  for  the  right  heart,  and  of  red 
blood  for  the  left  ?  Bichatf  in  his  experiments  on  asphyxia, 
found  black  blood  circulated  freely  through  the  left  side  of  the 
heart.  Finally,  there  is  the  objection  to  this  theory,  that  the 
heart  of  a  cold-blooded  animal,  e.g.,  a  frog,  may  continue  to  pul- 
sate for  a  considerable  period  after  its  removal  from  the  body  of 
the  animal,  although  during  'the  time  no  blood  has  been  in  cir- 
culation through  it. 

SenacJ  advocates  the  Hallerian  doctrine  in  a  modified  form. 

*  Opera  Minora,  torn.  i.  p.  155. 

t  Traite  de  Physiologie,  par  F.  A.  Lcmget,  1869,  vol.  ii.  p.  103. 
X  Opus  citat.,  p.  454. 
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He  maintains  that  the  venae  cava?  and  the  pulmonary  veins 
contract  rhythmically,  and  propel  the  blood  into  the  auricles, 
which,  in  response  to  the  stimulus  of  contact,  contract  upon  the 
blood  and  force  it  into  the  ventricles ;  and  these,  resenting  its 
presence,  react  and  urge  it  into  the  aorta  and  pulmonary  artery. 
He  adds,  these  "machines"  continue  to  act  "as  long  as  the 
vital  principle  resides  in  the  tissue  of  the  brain  and  of  the 
nerves."  These  last  words  imply  a  radical  modification  of  the 
doctrine  of  "  inherent  irritability  "  of  Haller. 

Brilcke*  holds  that  the  rhythm  of  the  heart  is  due  to  the 
necessarily  intermittent  and  periodic  character  of  the  circulation 
in  the  coronary  vessels.  According  to  him,  the  sigmoid  valves 
of  the  aorta  cover  the  orifices  of  the  coronary  arteries,  and  pre- 
vent the  entrance  of  blood  into  them  during  the  systole  of  the 

I  left  ventricle ;  but  not  only  is  the  entrance  of  blood  so  prevent- 
ed, but  that  already  in  circulation  in  the  walls  of  the  ventricles 
is  mechanically  pressed  out  through  the  coronary  veins,  so  that 
the  muscular  substance  is  rendered  exsanguine  pro  tern.  The 
effect  of  this  depletion  is  exhibited  in  relaxation  of  the  walls  of 
the  ventricles,  by  which  blood  is  permitted  to  circulate  freely 

•  through  them,  and  the  sigmoid  valves  being  depressed  at  the 
same  moment,  the  mouths  of  the  coronary  arteries  are  thereby 
uncovered,  and  blood  is  forced  into  them  by  the  elastic  recoil 
of  the  walls  of  the  aorta.  The  immediate  consequence  of  this 
is  contraction  of  the  ventricular  walls,  which,  by  rendering 
them  exsanguine  as  already  explained,  gives  rise,  in  turn,  to 
relaxation. 

There  are  many  patent  objections  to  this  theory.  It  makes 
no  account  of  the  auricles,  which,  being  likewise  supplied  with 
blood  by  the  coronary  arteries,  and  being  in  diastole  when  the 
ventricles  are  in  systole,  are  therefore  in  a  state  of  receptivity 
for  blood,  when,  under  the  conditions  of  this  theory,  none  can 
reach  them;  yet,  notwithstanding  this  deprivation,  they  con- 
tract, instead  of  relaxing,  immediately  after  ventricular  systole. 
Again,  immediately  succeeding  aortic  reaction,  when,  according 
to  Briicke's  theory,  blood  finds  entrance  into  the  coronary 
arteries,  and  the  ventricles  should  contract,  there  is  a  protracted 

*  Longet  (opus  citat.). 
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period  of  silence  (the  long  pause),  during  which  the  ventricles 
are  undergoing  progressive  diastole. 

Haller  and  Bertin,  moreover,  have  observed  blood  to  spout 
from  a  punctured  coronary  artery  with  increased  force  during 
ventricular  systole;  and  Hyrtl  has  recently  injected  the  coronary 
arteries  from  one  of  the  pulmonary  veins. 

I  have  repeatedly  examined  the  root  of  the  aorta,  with  a  view 
to  determining  the  relationship  between  the  semilunar  valves 
when  raised  against  the  walls  of  the  vessel,  and  the  orifices  of 
the  coronary  arteries.  I  have  usually  found  the  valves  to  fall 
short  of  the  mouths  of  the  coronary  arteries  by  several  lines. 
Occasionally  I  have  seen  them  touch  the  lower  margin  of  the 
orifices,  but  in  no  single  instance  to  cover  them. 

The  experience  of  Senac*  has  been  similar.  He  judiciously 
observes,  that  blood  in  some  quantity  must  enter  the  coronary 
arteries  during  ventricular  systole,  even' though  the  valves  when 
raised,  overlay  their  mouths ;  because,  in  being  raised,  the  valves 
must  force  into  them  a  portion  of  the  blood  resting  on  their 
arterial  surfaces,  whilst  it  is  being  pressed  out  of  the  sinuses. 
Morgagni  is  of  the  same  opinion. 

Brown-Se'quard  has  expressed  the  opinion-f-  that  the  circula- 
tion of  blood  through  the  coronary  veins,  charged  with  carbonic 
acid,  constitutes  the  normal  stimulus  to  the  contraction  of  the 
heart ;  and  M.  Lannelonque,J  availing  himself  of  the  doctrine 
of  Brown-S^quard,  has  essayed  to  explain  the  difficulty  in  the 
way  of  the  reception  of  Brucke's  theory,  arising  from  the  al- 
ternating contraction  of  the  auricles  and  the  ventricles.  Accord- 
ing to  his  view,  immediately  the  ventricles  relax,  the  re-estab- 
lishment of  the  coronary  venous  circulation  in  their  walls,  acting 
as  an  excitant  to  the  muscular  fibres,  brings  about  a  renewed  act 
of  systole.  During  auricular  diastole,  on  the  contrary,  he  as- 
sumes that  circulation  in  the  walls  of  these  chambers  is  arrested 
by  collapse  and  "  folding"  of  them;  as  the  auricles  fill,  the  coro- 
nary vessels  become  patulous,  and  are  disgorged  only  during 
auricular  systole,  because,  being  attached  to  the  muscular  fibres, 

*  Opus  cilat.,  p.  365. 

■f  Expo:  Researches  applied  to  Physiology  and  Pathology,  1853,  p.  114. 

%  Circulation  Veineuse  des  Parois  Auricul  aires  du  Cozur.    Thfese  de  Paris,  1867. 
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they  are  held  open  by  their  contraction.  But  the  assumption  of 
"  collapse  "  or  "  folding  "  of  the  walls  of  the  auricles  is  not  only 
gratuitous  and  unproven,  but  contradicted  by  observation  and 
experiment,  as  will  appear  further  on.  The  auricles  are  never 
empty,  because,  when  disembogued  by  the  divarication  of  the 
auriculo-ventricular  valves  at  the  moment  of  cessation  of  ventri- 
cular systole,  they  are  supplied  at  an  equal  rate,  and  with  an 
equal  quantity  of  blood,  from  the  veins  opening  into  them. 

Then  again,  the  theory  will  not  hold  in  reference  to  the  al- 
leged period  of  disengorgement  of  the  veins,  that  of  auricular 
systole,  because  at  this  period  reflux  upon  the  coronary  sinus  is 
obviated,  either  by  the  closure  and  adequacy  of  the  valve  of 
Thebesius,  or  the  constriction  of  the  orifices  of  the  vessel  by  the 
adjacent  contracting  fibres.  In  either  case,  the  orifice  would  not 
be  free  to  the  entrance  of  blood  during  auricular  systole. 

According  to  the  experiments  of  Erichsen  *  not  only  the  irri- 
tability, but  likewise  the  contraction  of  the  heart  depends  upon 
the  coronary  circulation  ;  he  has  succeeded  in  arresting  the  ac- 
tion of  the  heart  by  ligaturing  the  coronary  arteries ;  he  found, 
moreover,  that  this  effect  was  precipitated  by  puncturing  the 
coronary  veins  at  the  same  time,  and  thus  rapidly  ansemiating 
the  heart-substance,  whilst  it  was  postponed  when  they  were  li- 
gatured. Schiff  professes  to  have  induced  even  local  paralysis  of 
the  heart  by  tying  the  artery  destined  for  the  supply  of  that 
portion  of  the  organ.  Whilst,  on  the  contrary,  Ludwig,  E.  Cyon, 
and  Bezold,  deny  altogether  the  alleged  influence  of  cleligation  of 
the  coronary  arteries  upon  the  action  of  the  heart;  no  immediate 
consequence  of  this  operation  is  noticeable,  and  the  changes  that 
subsequently  ensue  in  the  number  and  force  of  the  pulsations, 
are  attributed  by  them  to  other  causes. 

The  doctrine  of  the  mediate  stimulation  of  the  heart  involves 
the  physiology  of  its  nerve-supply,  or  its  innervation.  It  has 
been  already  shown  (p.  35)  that  the  heart  derives  its  nerve- 
supply  from  two  sources,  namely,  the  pneumogastric  and  cervi- 
cal sympathetic.  The  filaments  of  these  nerves  are  distributed 
throughout  the  substance  of  the  heart,  but  notably  in  greatest 

*  "  On  the  Influence  of  the  Coronary  Circulation  on  the  Action  of  the  Heart :" 
Lond.  Med.  Gazette,  1842. 
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number  on  its  internal  surface,  and,  in  connexion  with  them 
minute  ganglia  have  been  noticed  and  described,  first  by  Eemak  * 
and  subsequently  by  Bowman,f  who,  however,  admits  their  ex- 
istence only  on  the  surface  of  the  auricles.  Prom  experiments 
performed  by  LudwigJ  and  confirmed  by  Heidenhain§  it  would 
seem  that  these  ganglia  are  located  principally  in  the  vicinity  of 
the  auriculo-ventricular  septa,  for  when  the  heart  of  a  frog  was 
divided  transversely  a  short  distance  below  the  auriculo-ventri- 
cular septum,  the  auricles  and  the  attached  portion  of  the  ven- 
tricles continued  to  pulsate  rhythmically  for  some  time,  whilst 
the  inferior  fragment,  separated  by  section  from  the  ganglionic 
centre,  ceased  to  contract  immediately.  Bidder  ||  maintains  that 
the  coordinating  ganglia  of  the  heart  are  lodged  in  the  inter- 
auricular  septum,  and  hence  the  wave-like  character  of  the  con- 
tractile movement  from  the  auricles  towards  the  ventricles. 

To  the  ganglia  situate  in  the  substance  of  the  heart  itself, 
most  modern  physiologists  incline  to  attribute,  as  its  immediate 
source,  the  rhythmical  contraction  of  the  organ ;  but  this  pos- 
tulate granted,  the  precise  agency  by  which  the  nerve-current 
emitted  from  these  centres  is  periodically  interrupted,  or  its  in- 
fluence on  the  muscle  of  the  heart,  whether  stimulant  or  inhibi- 
tory, is  neutralized  at  brief  and  determinate  intervals  of  time,  is 
one  of  the  deepest  problems  in  biology.  Mr.  Paget,1T  assuming 
that  the  nutrition  of  the  heart  is  alternately  quickened  and  sus- 
pended through  the  agency  of  these  ganglia,  proposes  to  regard 
its  rhythmical  contraction  as  the  consequence  of  "  chronometric 
nutrition."  No  doubt,  the  doctrine  which  regards  nutrition  as 
the  remote  cause  or  essential  condition  of  all  vital  action,  upon 
which  Mr.  Paget's  theory  rests,  is  critically  incontrovertible,  but 
this  only  amounts  to  presenting  the  difficulty  under  a  new  form, 
without  in  any  degree  diminishing  or  explaining  it. 

But  the  nerve-force,  whatever  may  be  its  character  or  effect, 

*  Miiller's  Archivfur.  Anal,  etc.,  1844. 

t  Physiological  Anatomy,  1856,  vol.  ii.,  p.  342. 

X  Mailer's  Arch.,  etc.,  1848. 

§  Canstalt's  Jahresbericht,  etc.,  1855. 

||  Mutter's  Arch.,  1852. 

H  Medical  Times  and  Gazette,  January  11,  1859,  Lecture  on  the  Chronometry  of 
Life,  and  Croonian  Lecture  at  Royal  Society,  1857. 
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which  emanates  from  the  intracordial  ganglia,  is  only  borrowed 
from  the  cerebro-spinal  and  sympathetic  nerve-centres,  through 
the  cardiac  branches  of  the  pneumogastric  and  cervical  sympa- 
thetic nerves.  On  the  assumption,  to  be  presently  discussed, 
that  these  nerves  are  reciprocally  antagonistic  in  function,  a  few 
eminent  physiologists  have  recently  promulgated  the  doctrine 
of  alternate  stimulation  and  inhibition,  as  a  solution  of  the  prob- 
lem involved  in  the  periodicity  of  the  heart's  movement. 

Notwithstanding  the  emphatic  assertion  of  Haller*  that 
irritation  of  the  medulla  oblongata,  spinal  cord,  or  the  cardiac 
nerves,  induced  no  alteration  in  the  action  of  the  heart,  physio- 
logists have  arrived  at  the  almost  unanimous  conclusion,  that 
from  all  three  sources  a  nerve -force  emanates,  which  influences 
powerfully  the  rate,  the  force,  and  the  rhythm  of  the  heart's  ac- 
tion. Wilson  Philip-f*  was  one  of  the  first  writers  who  contri- 
buted to  the  settlement  of  this  question  affirmatively,  as  far  as 
regards  the  spinal  cord.  This  portion  of  the  nerve-centres  of 
decapitated  animals  was  moistened  with  alcohol,  a  solution  of 
opium,  and  of  tobacco,  respectively;  the  first-named  agent  so  ap- 
plied quickened  the  action  of  the  heart,  whilst  the  two  latter, 
very  soon  retarded,  although  at  first  they  accelerated  it.  He 
further  concluded  from  his  experiments,  that  the  cervical  portion 
of  the  cord  was  the  most  potential  in  regard  to  the  heart.  Pro- 
chaskaj  seems  to  have  been  the  first  to  assign  to  the  ganglionic 
nervous  system  the  special  function  of  quickening  the  contrac- 
tion of  the  heart,  localizing  this  function  in  the  cervical,  and  to 
a  slight  extent  also,  in  the  superior  thoracic  ganglia  of  the 
sympathetic.  Of  the  independence  of  this  system  in  regard  to 
its  influence  over  the  heart,  the  examples  of  amyelencephalic 
fcetuses§  in  which  the  heart  continued  to  pulsate,  notwithstand- 
ing the  absence  of  brain  and  spinal  cord,  afford  striking  illustra- 
tion. In  the  sequel,  however,  it  will  appear,  that  the  evidence 
thus  furnished  is  by  no  means  conclusive  as  regards  the  adult 
mammal. 

*  Dissert,  sur  V Irritability,  1756,  traduite  de  Latin, 

f  An  Exper.  Inquiry  into  the  Laws  of  the  Vital  Functions  :  Lon.  1817. 

%  Opera  omnia  (Viennae,  1800.) 

§  Morgayni,  De  Sedibus  et  Causis  Morborum,  Epistola  xlviii. 
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Legallois,*  in  1811,  concluded  from  a  series  of  experiments, 
that  the.  spinal  cord  was  the  source  of  the  contractility  of  the 
heart.  These  experiments  were  of  a  character  to  show  that 
destruction  of  the  lumbar,  dorsal,  and  cervical  portions  of  the 
cord  respectively,  in  young  rabbits,  was  followed,  within  a  few 
minutes,  by  death  from  failure  of  the  circulation,  despite  his 
efforts  to  sustain  it  by  means  of  artificial  respiration. 

The  experiments  of  Legallois  were,  within  a  few  years,  re- 
peated by  Wilson  Philip,f  and  afterwards  by  Flourens,J  Lon- 
get§  and  Brown-Sequard,||  with  entirely  contradictory  results, 
as  regards  the  absolute  aud  exclusive  dominion  of  the  spinal 
cord  over  the  heart.  Bernard,  moreover,  asserts  that  the  results 
obtained  by  Legallois  were  due  to  the  pain  involved  in  the  ope- 
rative procedure,  and  that  the  previous  administration  of  chloro- 
form would  have  entirely  obviated  them. 

That  electric  irritation  of  the  spinal  cord,  however,  is  com- 
petent to  modify  in  a  very  decided  manner  the  force,  the  rate, 
and  the  rhythm  of  the  heart's  action,  the  experiments  of  Volk- 
mann  IT  and  Longet,**  and  those  of  Wilson  Philip,  already  ad- 
verted to,  fully  establish. 

Budge  and  Ed.  Weber,ff  in  1845,  attributed  to  certain  nerves 
of  the  heart  the  function  of  restraining  its  activity.  These 
nerves  were  named  from  then'  alleged  function,  the  moderator 
nerves  of  the  heart. 

An  influence  of  this  character,  under  which  the  heart's  action 
is  "slowed,"  or  entirely  suspended,  the  organ  remaining  in  a 
state  of  relaxation,  may  undoubtedly  be  evoked-  by  stimulation 
of  the  medulla  oblongata,  the  pneumogastric  nerves,  or  the 
abdominal  sympathetic ;  in  the  two  former  instances  by  direct, 
and  in  the  latter  by  reflex  irritation. 

If  the  upper  part  of  the  medulla  oblongata,  between  the 

*  CEuvres  Completes  avec  des  Notes  de  Pariset,  Paris,  1830. 
+  Opus  citat. 

+  Recher.  Experim.  sur  les  Propr.  et  les  Fond,  du  Syst.  Nerv.,  Paris,  1824. 

§  Traiti  de  Physiologie,  1869,  Troisieme  edition,  torn,  ii.,  p.  113. 

II  Exper.  Researches,  etc. 

H  Miiller's  Archiv.,  1845. 

**  Opus  citat. 

ft  Mailer's  Achiv.,  1846. 
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calamus  scriptorius  and  the  corpora  quadrigemina,  be  subjected 
to  irritation,  the  rate  of  cardiac  movement  is  reduced ;  and  if 
the  irritation  be  intense,  and  prolonged  beyond  a  very  brief 
period  of  time,  the  heart  will  cease  to  contract,  and  will  be 
found  in  a  state  of  relaxation.  Similar  effects  will  follow  from 
galvanizing  the  pneumogastric  nerves  in  the  neck,  and,  as 
shown  by  Bernstein,  the  abdominal  sympathetic  in  the  frog. 
If  the  pneumogastrics  be  divided  in  the  neck,  the  pulsations  of 
the  heart  are  promptly  increased  in  frequency,  but  diminished 
in  force ;  and  stimulation  of  the  medulla  oblongata,  or  of  the 
abdominal  sympathetic,  will  be  now  without  effect  upon  the 
heart.  If,  however,  the  peripheral  portion  of  the  divided  pneu- 
mogastrics be  galvanized,  retardation  or  arrest  of  the  heart's 
action,  according  to  the  intensity  of  the  current,  will  be  the 
result.  It  has  been  already  shown  that  the  heart,  removed  from 
the  body,  is  capable  of  sustaining  rhythmical  action  for  a  length- 
ened period  under  favourable  circumstances. 

It  follows,  therefore,  that  the  inhibitory  nerve  system  of  the 
heart  comprises  the  cerebral  origin  of  the  pneumogastric  nerves, 
the  pneumogastric  nerves  themselves,  and  the  ganglia  distributed 
through  the  heart. 

The  heart  likewise  possesses  an  excito-motory  system,  which 
consists  of  the  upper  part  of  the  spinal  cord  for  centre,  and  the 
roots  and  cardiac  branches  of  the  cervical  sympathetic  for  con- 
ducting media.  If  the  cervical  portion  of  the  spinal  cord,  or  the 
cervical  sympathetic,  be  galvanized,  the  heart  will  pulsate  with 
increased  rapidity  and  force, 

Ludwig,  however,  maintains,  that  the  only  portion  of  the  cer- 
vical sympathetic  which  is  related  to  the  heart  is  the  inferior 
cervical  ganglion,  inasmuch  as  stimulation  of  it  alone  has  any 
effect  upon  the  heart.  Dr.  Eutherford  is  of  the  same  opinion ; 
and  after  discussing  very  fully  the  entire  subject  of  the  inner- 
vation of  the  heart,  this  writer  summarizes  his  views  in  the  form 
of  propositions,  as  follows  : 

1.  The  inferior  cardiac  branches  of  the  vagi  are  inhibitory  of  the 

heart,  and  in  no  sense  motor,  as  held  by  Willis,  Lower, 
Valsalva,  Schiff,  Moleschott,  and  Lister. 

2.  They  are  not  in  constant  action ;  activity  is  the  exception. 


62  ANATOMY  AND  PHYSIOLOGY  OF  THE  HEART. 

3.  Increase  in  the  rapidity  of  cardiac  movements  which  follows 

division  of  the  vagi  in  the  neck,  may  be  due  to  increase  of 
Wood-pressure  merely,  and  this  latter  to  contraction  of  the 
gastric  Wood  vessels  (owing  to  suspension  of  the  reflex 
"depressory"  function  of  the  vagi  upon  the  abdominal 
vessels. 

4.  The  contractile  coats  of  the  entire  vascidar  system  are  sup- 

plied with  motor  and  inhibitory  nerves. 

5.  During  digestion  the  blood  vessels  of  the  stomach  are  dilated 

chiefly  by  vaso-inhibitory  action  of  the  vagi  upon  the 

splanchnic  nerves  * 
These  two  systems,  the  inhibitory,  and  the  excito-motory 
are  connected  with  one  another  centrally  through  the  spinal  cord 
and  medulla  oblongata,  and  peripherally  through  the  cardiac 
plexuses  and  the  ganglia  distributed  through  the  substance  of 
the  heart. 

The  necessity  for  the  existence  of  two  opposing  and  mutually 
countervailing  systems  of  nerves  in  the  heart,  would  seem  to  be 
involved  in  the  promptitude  with  which,  in  carrying  on  the  cir- 
culation, it  is  required  to  contract  and  relax  alternately. 

It  is  alleged  that  the  rapid  and  continued  succession  of  power- 
ful motory  nerve-impulses  to  which  the  heart  is  subjected,  would, 
as  m  the  case  of  voluntary  muscle  similarly  treated,  give  rise  to 
persistent  spasm,  or  tetanic  contraction  of  the  organ,  a  condition 
incompatible  with  the  maintenance  of  the  circulation.    An  "in- 
hibitory" nerve  system,  however,  which  operates,  not  in  the 
Hunterian  sense,  by  inducing  a  state  of  "active  relaxation"  of 
the  heart,  but  by  neutralizing  or  suspending,  pro  tern,  the  motor 
influence  directed  upon  it  from  and  through  the  excito-motory 
system,  and  which,  in  turn,  either  by  temporary  suspension  or 
relative  diminution  in  the  force  of  its  nerve- current,  is  controlled 
or  overpowered  by  that  system,  is  manifestly  competent  to  supply 
the  conditions  necessary  for  the  maintenance  of  the  circulation, 
under  the  special  circumstances  indicated. 

Longetf  asserts  that  the  necessity  for  temporary  "inhibition" 
of  the  heart  has  reference  to  the  repose  and  nutrition  of  the 

*  Journal  of  Anatomy  and  Physiology,  No.  iv.,  May,  1869. 
t  Opus  citat.,  p.  120. 
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organ.  This  is  manifestly  true  ;  but  a  necessity  no  less  urgent, 
requiring  the  temporary  and  alternate  suspension  of  contraction 
in  each  of  the  chambers  of  the  heart,  has  reference  to  the  main- 
tenance of  the  general  circulation.  It  is  manifest  that  the  dis- 
tension of  each  of  those  chambers  with  a  fresh  charge  of  blood, 
preparatory  to  a  new  act  of  contraction,  implies  an  antecedent 
state  of  relaxation  of  its  walls. 

Division  of  the  pneumogastric  nerves  in  the  neck  gives  rise  to 
derangement  of  the  normal  ratio  between  respiration  and  car- 
diac pulsation.  The  former  is  "  slowed  "  by  one  half,  whilst  the 
latter  is  doubled  according  to  Bernard.  Inspiration  is  full  and 
deep,  yet  the  blood  is  imperfectly  arterialized,  and  notwithstand- 
I  ing  the  excited  action  of  the  heart,  arterial  tension  is  notably 
reduced. 

Bernard  remarks,  as  a  singular  anomaly,  that  in  the  dog,  the 
pulse,  which  is  normally  irregular,  is  rendered  perfectly  regular 
by  section  of  the  pneumogastrics.  In  the  frog,  on  the  other 
hand,  Brown-Sequard  alleges  that  division  of  these  nerves  has 
no  influence  whatever  upon  respiration  or  cardiac  pulsation. 

Galvanization  of  the  pneumogastrics,  or  of  the  peripheral  ex- 
tremity of  the  divided  nerves,  will  cause  arrest  of  the  heart  in  a 
state  of  diastole.  For  this  purpose  a  strong  current  is  necessary; 
but  if  too  powerful,  or  long  continued,  it  will  have  the  opposite 
effect  of  accelerating  the  action  of  the  heart,  like  section  or 
ligature  of  the  nerves.  In  this  case,  likewise,  the  force  of  the 
heart  will  be  lessened,  as  evidenced  by  diminished  arterial 
tension.  When  the  current  has  been  stopped,  the  pulsations 
return  gradually  to  their  normal  state.  Schiff  asserts  that  gal- 
vanization of  a  single  nerve,  if  sufficiently  energetic,  will  suf- 
fice to  produce  the  effects  above  mentioned. 

The  hypothesis  of  "  nervous  exhaustion "  has  been  adduced, 
singularly  enough,  by  different  physiologists,  to  explain  both 
the  quickening  and  the  arrest  of  the  heart's  pulsations,  which 
result  respectively  from  section  and  galvanization  of  the  pneu- 
mogastric nerves  in  the  neck.  It  is  manifest  that  one  of  these 
doctrines  must  be  erroneous.  Schiff,  Spiegelberg,  G.  Valentin, 
Jos.  Lister,  and  Moleschott,  hold  that  the  arrest  of  the  heart's 
action  is  due  to  this  cause  ;  but  this  doctrine  would  imply  that 
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the  pneumogastrics  act  as  motor  nerves  upon  the  heart,  a  posi- 
tion utterly  untenable,  because  irreconcilable  with  the  admitted 
fact,  that  whilst  a  moderately  strong  current  stops  the  action  of 
the  heart,  a  very  strong,  or  a  moderate  but  prolonged  current, 
will  induce  rapid  but  feeble  pulsation.  The  last-mentioned 
result  is  presumably  due  to  exhaustion,  but  if  so,  the  former, 
which  is  precisely  the  reverse,  cannot  be  in  any  degree  attri- 
butable to  the  same  cause. 

Curara  poison  previously  administered,  by  annihilating  the 
excitability  of  the  heart,  will  neutralize  the  effect  of  a  galvanic 
current  applied  to  the  pneumogastic  nerves.  Digitalis  in  large 
doses  will  arrest  the  heart  in  a  state  of  diastole ;  its  effect  upon 
the  heart  is  therefore  similar  to  that  of  galvanization  of  the 
pneumogastic  or  its  central  nucleus ;  and  that  it  acts  upon  the 
heart  through  the  same  channel  was  proved  by  the  experiment 
of  Traube,  which  showed  that  it  fails  to  act  where  the  pneumo- 
gastrics have  been  previously  divided. 

Waller*  alleges  that  the  "  inhibitory  "  property  of  the  pneu- 
mogastric  nerves  is  derived  from  the  spinal  accessory.  He  found 
that  when,  after  destruction  of  the  spinal  accessory  of  one  side, 
the  divided  roots  had  undergone  fatty  degeneration,  galvaniza- 
tion of  the  corresponding  pneumogastric  failed  to  cause  arrest 
of  the  heart,  and  Longetf  has  shown  experimentally  that  a 
motor  nerve,  detached  from  the  cerebro-spinal  centre,  ceases  to 
be  excitable  after  the  fourth  day. 

The  question  of  the  innervation  of  the  heart  was,  in  1863,  still 
in  a  state  of  uncertainty,  to  the  extent  that  it  was  not  settled,  on 
the  one  hand,  whether  the  heart  is  entirely  independent  of  the 
spinal  cord,  and  on  the  other,  whether  the  central  nervous  sys- 
tem can  influence  the  heart,  save  through  the  pneumogastric 
nerves ;  the  experiments  and  conclusions  previously  adverted  to, 
notwithstanding. 

In  that  year  (1863)  Professor  Bezold  concluded  from  the  fol- 
lowing experiment,  that  he  had  proved  the  existence  in  the 
spinal  cord  of  an  excito-motory  centre  of  the  heart,  which  was 

*  Experience  surles  Nerfa  Pneumogastriques  et  Accessoires  de  Willis  (Gazette  Medi- 
cate de  Paris,  1856. 

t  Recherches  Experiment  (Examinateur  Med.  1841). 
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capable,  not  only  of  increasing  the  number  of  its  pulsations,  but 
likewise  of  augmenting  considerably  the  mean  pressure  of  the 
blood;  section  of  the  cord  at  the  level  of  the  atlas  in  rabbits 
reduced  the  pressure  in  the  large  arteries,  and  slowed  the  heart. 
Irritation  of  the  cord  below  the  level  of  section  increased  both 
the  vascular  pressure  and  the  number  of  cardiac  pulsations. 
These  results  he  attributed  exclusively  to  diminution  or  aug- 
mentation of  force  of  contraction  of  the  heart.  MM.  Ludwig 
and  Thiry  found  the  same  results  to  follow  these  experiments, 
after  destroying  all  the  nerves  of  the  heart  by  the  galvano- 
caustic  method,  and  that  pressure  on  the  abdominal  aorta 
caused  equal  acceleration  of  heart  and  increase  of  vascular  pres- 
sure; they  arrived  at  the  seemingly  warrantable  conclusion, 
that  the  results  obtained  were  due,  in  the  one  case  to  paralysis, 
and  in  the  other  to  irritation  of  the  vaso-motor  nerves,  which,  by 
causing  diminution  or  increase  of  vascular  resistance  to  the  heart, 
reduced  the  pressure  and  rate  of  pulsation,  or  increased  both. 

Ludwig  and  E.  Cyon,  by  their  conjoint  experiments,  have  es- 
tablished ;  firstly,  that  the  cardiac  nerve  arising  by  two  roots 
from  the  pneumogastric  and  the  superior  laryngeal,  is  a  sentient 
nerve  of  the  heart,  conferring  on  it  the  power  of  regulating  vas- 
cular pressure  throughout  the  body,  by  inducing,  through  reflex 
influence,  paresis  of  the  vaso-motor  nerves,  and  so  temporary 
paralysis  of  the  walls  of  the  blood-vessels:  to  this  nerve  they 
therefore  propose  to  give  the  name  of  depressor  nerve.  And 
secondly,  that  the  splanchnic  nerves  are  the  principal  vascular 
nerves  of  the  body,  section  of  them  reducing  pressure  in  the 
carotids  to  a  minimum,  and  irritation  of  the  distal  ends  of 
the  divided  nerves  doubling  it. 

In  the  hope  of  excluding,  by 'section  of  the  splanchnics,  all 
vascular  changes  during  irritation  of  the  spinal  cord,  the  brothers 
Cyon*  performed  the  following  experiments:  Eabbits  were 
poisoned  with  curara,  and  artificial  respiration  was  kept  up  ;  the 
pneumogastric,  the  sympathetic,  and  the  "depressor"  nerves  were 
next  divided  in  the  neck,  and  then  the  number  of  beats  of  the 

*  Sur  V Innervation  du,  Cceur  par  MM.  E.  et  M.  Cyon,  de  Saint  Petersbourg  (note 
tranamise  par  M.  CI.  Bernard)  Comptes  Rendus  de  UAcademie  des  Sciences,  lxiv., 
Mars,  1867. 
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heart  was  registered,  and  by  means  of  the  manometer  of  Ludwig 
the  blood-pressure  in  the  carotids  was  determined,  before,  during, 
and  after  electric  irritation 'of  the  spinal  cord,  separated  from  the 
brain  at  the  level  of  the  atlas.  After  having  ascertained  a  con- 
siderable augmentation  of  blood-pressure,  and  an  increase  in  the 
number  of  cardiac  pulsations,  consequent  upon  irritation  of  the 
spinal  cord,  they  divided  the  two  splanchnics  below  the  dia- 
phragm, and  quickly  the  blood-pressure,  and  the  number  of  pul- 
sations of  the  heart,  descended  even  below  the  standard  attained 
after  division  of  the  spinal  cord  only.  Irritation  of  the  cord, 
after  division  of  the  splanchnic  nerves,  produced  again  a  con- 
siderable acceleration  of  the  action  of  the  heart,  but  no  alteration 
of  blood-pressure.  From  these  experiments  it  may  be  inferred  that 
spinal  irritation  causes  accelerated  pulsation  of  the  heart  through 
the  cardiac  nerves ;  and  increased  vascular  pressure  through  the 
splanchnics,  by  means  of  the  vascular  resistance  induced. 

The  "  depressor  "  nerve  was  divided,  and  the  peripheral  extre- 
mity galvanized  without  result.  The  central  end  of  the  divided 
nerve  was  next  subjected  to  galvanic  irritation ;  the  animal  im- 
mediately gave  evidence  of  pain,  and  there  was  a  fall  of  five  to 
six  centimetres  in  arterial  tension.  These  phenomena  ceased 
immediately  the  current  was  suspended.  If  the  cardiac  nerves 
were  all  previously  divided,  the  above-mentioned  consequences 
nevertheless  followed ;  but  if  the  splanchnics  were  divided 
they  promptly  ceased  to  be  manifested. 

These  experiments  prove  that  the  "  depressor "  nerves  are 
centripetal ;  and  that  they  exercise  their  reflex  influence,  not 
immediately  through  the  cardiac  nerves  upon  the  heart,  but  on 
the  blood-vessels  of  the  body  through  the  vaso-motor  system, 
of  which  the  splanchnics  are  the  great  centre ;  and  finally,  that 
this  influence  is  of  a  paralyzing  or  paresic  character,  causing 
relaxation  of  the  vascular  walls,  dilation  of  the  vessels,  and  con- 
sequent subsidence  of  arterial  tension. 

All  the  branches  which  the  heart  receives  from  the  spinal 
cord,  through  the  medium  of  the  lower  cervical  and  upper  dorsal 
ganglia,  were  then  extirpated  in  other  rabbits  ;  the  splanchnics 
were  divided,  and  the  cord  irritated  as  before,  but  no  change 
occurred,  either  in  the  number  of  cardiac  pulsations,  or  in  the 


INNERVATION  OF  THE  HEART. 


67 


mean  intra-vascular  pressure;  thus  confirming  the  preceding 
inference.    It  was  noted,  however,  that  when  the  irritation  was 


bability,  to  irritation  of  the  vascular  nerves  arising  lower  down 
than  the  splanchnics.  It  was  found,  moreover,  that  extirpation  of 
the  spinal  roots  of  the  cardiac  nerves  alone  produced  no  change 
either  in  the  number  or  value  of  the  contractions  of  the  heart. 
From  this  the  experimenters  conclude,  I  think  unwarrantably, 
that  "these  nerves  do  not  act  in  a  continuous  manner."  In  my 
opinion  it  rather  shows,  that  whilst  these  nerves  constitute 
the  ordinary  channels  for  the  conduction  of  positive  irritation 
|  from  the  spinal  cord  to  the  heart,  the  latter  organ  may  dis- 
charge, temporarily  at  least,  its  ordinary  functions  indepen- 
dently of  them,  obtaining  its  supply  of  nerve-force  from  its 
intrinsic  ganglia. 

Electric  irritation  of  the  third  branch  of  the  inferior  cervical 
ganglion  provoked,  in  rabbits,  an  acceleration  of  the  beats  of  the 
heart,  and  a  diminution  of  their  length ;  and  the  first  and  second 
branches  of  the  same  ganglion  were  found  to  be  sentient  nerves 
of  the  heart,  and  to  constitute  a  continuation  of  the  "depressor" 
nerve. 

Irritation  of  the  fourth  branch  of  the  same  ganglion,  which 
passes  in  front  of  the  subclavian  artery,  and  forms  with  the  fifth 
the  arinulus  of  Vieussens,  produced  a  slight  elevation  of  blood- 
pressure  without  changing  the  number  of  the  pulsations. 

The  direct  irritation  of  these  cardiac  nerves,  in  dogs  and 
rabbits,  produces  less  acceleration  of  the  heart's  action  than 
indirect  irritation  through  the  spinal  cord,  because,  in  the  latter 
case,  all  the  cardiac  nerves  are  simultaneously  irritated. 

The  third  branches  of  the  inferior  cervical  ganglia,  they  pro- 
pose, therefore,  to  designate  the  accelerator  nerves  of  the  heart. 
They  are  not  ordinary  motor  nerves  terminating  in  the  muscle 
of  the  heart,  because  irritation  of  them  will  not  give  rise  to 
tetanic  contraction  of  that  organ,  nor  increase  the  sum  of  work 
done  by  it,  as  shown  by  the  fact  determined  by  means  of  the 
manometer,  that  whilst  the  number  of  pulsations  was  increased, 


force  was  lessened ;  and  also  because  curara  will  not  para- 
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lyse  them.  Neither  are  they  the  nerves  which  act  upon  the 
nutrient  vessels  of  the  heart,  because  occlusion  of  these  vessels 
will  not  give  rise  to  acceleration  of  the  heart's  action. 

The  conclusions  arrived  at  in  regard  to  the  termination  and 
special  function  of  the  "  accelerator  "  nerves  are,  that  they  end  in 
the  ganglia  of  the  heart;  that  they  are  subject  to  the  reflex  in- 
fluence of  a  great  number  of  the  sentient  nerves  of  the  body,  but 
especially  those  distributed  on  the  internal  surface  of  the  heart ; 
that  their  action  consists  in  effecting  a  change  of  the  division 
in  time  of  the  heart's  work;  and  finally,  that  they  are  in  an- 
tagonism to  the  pneumogastrics  in  this  sense,  that  whilst  irrita- 
tion of  the  latter  "  slows  "  the  heart  but  increases  the  force  of 
its  contractions,  irritation  of  the  "accelerator"  nerves  increases 
the  number  of  the  pulsations,  but  diminishes  their  force. 

Brown-Sequard*  is  of  opinion  that  the  pneumogastrics  are 
the  vaso-motor  nerves  of  the  heart,  and  that  their  "  inhibitory  " 
influence  upon  that  organ  is  the  result  of  contraction  of  the 
coronary  vessels,  and  temporary  anseraia  of  the  walls  of  the 
heart.  But  this  view  of  the  function  of  the  cardiac  branches  of 
the  pneumogastrics  would  imply,  that  under  their  active  influ- 
ence the  walls  of  the  heart  are  in  a  state  of  anaemia,  which  is 
not  the  case ;  and  that,  as  in  the  experiments  of  Erichsen  and 
Schiff,  of  ligaturing  the  coronary  arteries,  the  relaxation  of  the 
heart  would  be  slow  and  gradual,  and  the  arrest  of  its  action 
complete  only  after  an  interval  of  several  seconds  consecutive 
to  the  operation ;  not  sudden  and  prompt  as  in  the  experiment 
of  galvanizing  the  pneumogastric. 

That  the  ganglia  of  the  heart  possess,  and  may  exercise  for  a 
considerable  period  independently  of  the  nerve  centres,  a  power 
of  influencing  the  movements  of  the  heart ;  and  that  this  power 
is  regulated  by,  or  dependent  upon,  the  blood-supply  furnished 
by  the  coronary  arteries,  seems  proved  by  the  following  experi- 
ment of  Bezold.f  When  he  closed  the  trunks  of  the  coronary 
arteries  or  several  of  their  branches,  by  means  of  forceps,  after 
having  divided  the  spinal  cord,  the  vagi,  and  the  sympathetic 
nerves  in  the  neck,  he  observed  that  during  the  first  ten  or 

*  Gazette  Med.  de  Paris,  1853. 

t  Quoted  by  Eul^nberg,  Medical  Times  and  Gazette  of  23rd  April,  1870,  p.  433. 
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fifteen  seconds  no  perceptible  change  took  place ;  then  the  heart's 
beats  became  slow  and  irregular,  half  or  three  quarters  of  a 
minute  intervening ;  and  after  a  minute  or  a  minute  and  a-half 
the  ventricles  ceased  to  act.  But  when  the  obstruction  was  re- 
moved, pulsation  began  again,  and  soon  became  perfectly  regular. 

From  what  has  preceded,  it  will  be  evident  that  the  special 
and  distinctive  functions  of  the  several  nerves  of  the  heart  have 
not  been  yet  clearly  determined. 

After  an  excellent  r£sum6  of  this  subject,  Longet*  remarks, 
"  We  admit,  nevertheless,  that  new  experimental  researches  are 
necessary,  in  order  to  determine  the  precise  laws  of  the  inner- 
vation of  the  heart." 
\  Convinced  of  the  truth  of  this  statement,  and  no  less,  of  the 
.  importance  of  the  subject  in  regard  to  the  localization  and  treat- 
ment of  certain  symptoms,  not  only  of  cardiac,  but  of  febrile 
disease,  I  determined,  in  conjunction  with  my  young  friend 
Dr.  Furlong,  whose  information  and  special  aptitude  for  inves- 
tigations of  this  kind  qualify  him  in  a  high  degree  for  the  task, 
to  undertake  a  new  and  independent  series  of  experiments,  with 
the  view  of  still  further  elucidating  it,  and  of  endeavouring  es- 
pecially to  settle  the  question  of  the  precise  and  special  role  of 
the  individual  nerves  in  the  physiology  of  the  heart.  I  regret 
:  to  say,  however,  that  after  Dr.  Furlong  had  made  all  the  pre- 
liminary arrangements,  devised  and  constructed  instruments, 
procured  a  supply  of  curara,  and  received  from  the  Eoyal  Irish 
Academy  a  grant  in  furtherance  of  his  experimental  inquiry 
the  investigation  was  abruptly  brought  to  an  end  by  his  having 
been  called  to  an  extensive  practice  in  the  country,  j  which  ab- 
sorbed his  whole  time.  I  thus,  to  my  great  regret,  found  myself 
without  a  collaborateur,  and  unable  to  command  the  time  ne 
cessary  to  pursue  the  investigation  single  handed.  I  sincerely 
hope  that  some  physiologist,  younger,  more  vigorous,  and  in  other 
respects  better  qualified  for  the  task  than  I  am,  may  undertake 
and  accomplish  it. 

*  Opus  citat,  p.  124,  foot  note. 

t  A  preliminary  Report,  together  with  the  instrument  devised  for  the  purpose  of 
carrying  on  artihcial  respiration,  was  submitted  to  the  Royal  Irish  Academy  in  the 
session  1872-3.— Fide  Report  of  Proceedings. 

X  Enniscorthy. 
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Having  discussed  somewhat  fully  the  anatomy  of  the  heart 
generally,  and  its  nervous  endowment  in  particular,  I  may  now 
enter  upon  the  consideration  of  its  physiology.  A  clear  concep- 
tion of  the  mechanism  of  the  heart ;  of  the  agency  by  which  its 
movements,  and  those  of  its  several  parts,  are  initiated  and  con- 
trolled; of  the  coincidence  or  the  asynchronism  of  its  many  sen- 
sible phenomena ;  and  of  the  character,  quality,  and  duration  of 
each  of  these  in  the  state  of  health,  is  absolutely  necessary  as 
a  first  step  in  the  acquisition  of  a  knowledge  of  the  deviations 
which  indicate  derangement  of  its  function ;  the  source  whence 
they  proceed ;  the  seat  of  their  origin ;  the  cause  to  which  they 
are  clue ;  their  diagnostic  and  prognostic  significance ;  and  the 
therapeutic  indications  arising  therefrom.  I  am  guilty  of  no 
exaggeration  in  asserting  that  upon  this  subject,  even  in  the 
minds  of  otherwise  accomplished  physicians,  the  utmost  con- 
fusion has  existed,  and  still,  but  in  a  much  less  degree,  exists. 

The  .substitution  of  accurate  knowledge  for  hasty  assumption 
and  adventurous  hypothesis,  upon  a  matter  of  so  much  im- 
portance, should,  therefore,  be  the  first  object  of  any  one  under- 
talcing  to  produce  a  treatise  on  the  Diseases  of  the  Heart,  on  a 
level  with  the  present  advanced  knowledge  of  its  physiology. 

It  has  seemed  to  me  that  much  useful  information  may  be 
afforded  by  presenting,  in  a  synoptical  form,  the  principal  hypo- 
theses hitherto  propounded  in  regard  to  the  rhythm  of  the  heart, 
and  the  grouping  or  succession  of  its  several  phenomena.  But 
as  these  are  presented  in  a  cycle,  which,  throughout  life,  is  being 
constantly  repeated,  without  material  deviation  in  health,  but 
exhibiting  in  disease  various  alterations  of  corresponding  signifi- 
cance, the  diagramatic  scheme  of  a  circle  seemed  best  adapted 
to  the  object  in  view. 

In  the  construction  of  this  scheme  the  cardinal  point  to  be 
attended  to  was  the  contraction  of  the  ventricles,  because  with 
it  were  associated  in  the  minds  of  all  writers  on  the  subject, 
with  only  three  notable  exceptions,  and  upon  it  depend,  the 
leading  phenomena  of  impulse  and  first  sound.  The  relaxation 
of  the  ventricles  possesses  only  a  reflected  value,  and  constitutes 
the  second  point  of  importance  to  be  attended  to. 

But  these  two  principal  phenomena  were  found  to  cover  the 
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entire  period  of  a  cardiac  cycle,  and  therefore  all  the  minor  phe- 
nomena were  readily  grouped  in  two  great  divisions  under  them. 

Lancisi  (Fig.  I.)  divided  the  cycle  into  two  equal  portions, 
namely,  ventricular  systole,  and  ventricular  diastole.  "Within 
the  former  were  grouped  the  impulse  of  the  heart,  the  first 
sound,  the  two  posterior  thirds  of  the  auricular  systole  (coinci- 
ding with  the  two  anterior  thirds  of  ventricular  systole),  closure 
of  the  auriculo-ventricular,  and  opening  of  the  arterial  valves, 
escape  of  blood  from  the  ventricles  into  the  aorta  and  pulmonary 
artery,  and  distension  of  these  vessels.  Within  the  period  of 
ventricular  diastole  occurred  the  second  sound,  the  anterior  third 
of  auricular  systole  (coinciding  with  the  terminal  portion  of  ven- 
tricular diastole),  opening  of  auriculo-ventricular,  and  closure  of 
arterial  valves,  and  reaction  of  the  aorta  and  pulmonary  artery. 
The  subjoined  diagram  will  render  this  intelligible > and  easy  to 
remember. 

Fig.  I. 


V.  Systole 

a. 


\  Sr./ 


i  s  *  •  a*   '  J 


<*>    *    *    Ventricular  systole. 

&    *    *    Ventricular  diastole. 

c    #    ...    *    ...    *    Auricular  systole. 
d    *    ...    *     ...    *    Auricular  diastole. 

I 

The  manifest  objection  to  this  scheme  is  that  it  assumes, 
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a    *    *    Ventricular  systole  (jprimum  lempus). 

*    *    *    Ventricular  diastole  {secundum  Umpus). 

contrary  to  all  mechanical  principles,  and  to  observed  facts,  that 
the  contraction  and  the  dilatation  of  the  auricles  and  of  the  ven- 
tricles respectively,  are  in  greatest  part  simultaneous.  It  may 
be,  therefore,  set  aside  without  further  discussion;  but  histori- 
cally it  is  worthy  of  being  recorded  as  evidence  of  the  import- 
ance with  which,  even  at  that  early  period,*  a  concrete  know- 
ledge of  the  rhythm  of  the  heart  was  invested  in  the  mind  of 
a  great  physiologist  and  physician. 

Haller  (Fig.  II.)  divided  the  entire  cyclejuito  two  equal  por- 
tions, corresponding  respectively  to  what  he  designates  primwm 
tempus,  and  secundum  tempus.  Within  the  former  period  occur 
the  following  phenomena,  viz. :  contraction  of  the  ventricles, 
impulse,  first  sound,  displacement  of  anterior  or  larger  segments 
of  auriculo-ventricular  valves  from  arterial  orifices,  and  closure 
of  these  valves  over  the  corresponding  orifices,  with  repulsion 
into  auricles  of  a  "  cone  of  blood,"  raising  of  arterial  valves,  and 
distension  of  aorta,  pulmonary  artery,  and  auricles. 


*  First  decade  of  seventeenth  century. 
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During  the  latter  period  {secundum  tempus)  occur  the  relaxa- 
tion of  the  ventricles,  and  entrance  of  blood  from  the  auricles, 
overlapping  of  arterial  orifices  by  anterior  segments  of  auriculo- 
ventricular  valves,  reaction  of  aorta  and  pulmonary  artery,  clo- 
sure of  arterial  valves,  second  sound,  and  contraction  of  auricles. 

This  sketch  is  in  greatest  part  correct,  so  far  as  it  extends;  the 
most  notable  exception  being,  that  the  auriculo-ventricular  valves 
are  floated  athwart  the  corresponding  orifices  by  the  blood  enter- 
ing from  the  auricles,  instead  of  being  forcibly  raised,  and  lifting 
a  column  of  blood  into  the  auricles,  under  the  contraction  of  the 
ventricles,  as  implied  by  Haller.  There  is,  moreover,  a  want  of 
fulness  of  detail,  and  a  total  omission  of  several  features  essen- 
tial to  a  complete  scheme,  such  as  an  apportionment  of  time. 

Laennec  regarded  the  sounds  as  the  principal  phenomena,  at- 
tributing the  first  sound  to  the  contraction  of  the  ventricles,  and 
the  second  sound  to  that  of  the  auricles.  The  error  implied  in 
this  assumption,  as  well  as  that  of  the  relative  apportionment  of 
the  entire  period  of  the  cycle,  exhibited  in  the  next  figure  (Fig. 
III.),  requires  no  explanation. 

Fig.  III. 


a  First  sound  (Ventricular  systole) 
b  Second  sound  (Auricular  systole) 
c  Interval  of  repose  of  entire  organ 


=  £  of  cycle. 
=  \  of  cycle. 
=  \  of  cycle. 
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^  He  held  that  there  was  no  "interval  of  repose"  between  the 
first  and  second  sound;  but  herein  he  was  in  error,  as  he  likewise 
was  in  the  assumption,  that  every  twenty-four  hours  the  ven- 
tricles enjoyed  twelve,  and  the  auricles  eighteen  hours  of  repose. 
If,  by  diastole,  is  meant  ventricular  repose,  then  the  ventricles 
actually  enjoy  sixteen  hours  of  such  out  of  every  twenty-four. 
But  diastole  is  not  repose  or  immotion ;  it  is  relaxation  and  pas- 
sive motion,  and  not  entirely  exempt  from  tissue-waste.  The 
auricles,  as  will  be  hereafter  pointed  out,  are  in  action  during  the 
entire  period  of  ventricular  diastole,  i.e.,  during  two-thirds  of 
the  period  occupied  by  a  cardiac  cycle ;  but  in  vigorous  action 
only  in  the  terminal  portion  of  this  period.  Their  state  of  re- 
laxation corresponds  to  ventricular  systole,  i.e.,  one-third  of  the 
cycle ;  but  during  ventricular  systole  the  auricles  are  in  a  state 
of  extreme  distension,  which  cannot  be  regarded  as  repose. 
With  the  first  sound,  according  to  Laennec,  the  impulse  of  the 
heart  and  the  radial  pulse  coincide. 

Bouillaud  (Fig.  IV.)  divided  the  period  of  cardiac  action  into 
two  equal  parts,  viz.,  ventricular  systole,  and  ventricular  diastole. 

During  the  systole  occur,  the  impulse  of  the  apex;  first  sound; 
recession  of  the  body  of  the  ventricles ;  pulsation  of  adjacent 
arteries;  repose  of  auricles  and  suction  of  blood  into  them;  con- 
traction of  papillary  muscles  and  consequent  closure  of  auriculo- 
ventricular  valves;  and  efflux  of  blood  into  the  aorta  and  pul- 
monary artery. 

Within  the  period  of  diastole  occur,  the  retrocession  of  the 
apex  from  the  chest-wall;  the  second  sound;  slight  retraction  of 
auricles  ;  repose  and  partial  distension  of  ventricles ;  vermicular 
contraction  of  auricles,  commencing  in  appendices  and  ending 
in  ventricles,  where  it  merges  in  ventricular  systole;  reaction 
of  aorta  and  pulmonary  artery,  and  consequent  closure  of  sig- 
moid valves,  after  being  drawn  towards  base  by  ventricular 
diastole. 

In  reference  to  this  scheme  I  will  merely  observe,  that  the 
retreat  of  the  body  of  the  ventricles  from  the  anterior  thoracic 
wall  after  the  impulse,  takes  place,  not  within  the  period  of  ven- 
tricular systole,  but  during  the  subsequent  diastole ;  and  that  no 
notice  is  taken  of  the  energetic  contraction  of  the  auricles,  which 
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Fig.  IV. 
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a  Ventricular  systole  =  i  cycle. 
6  Ventricular  diastole  =  £  cycle. 


occurs  immediately  before  the  contraction  of  the  ventricles, 
upon  which  the  latter  depends,  and  to  which,  as  will  be  shown 
in  the  sequel,  the  pathognomonic  murmur  of  mitral  constriction 
is  mainly  due. 

The  Dublin  Committee  of  the  British  Association  (1835)  divi- 
ded the  entire  period  of  the  heart's  action  into  three  unequal  por- 
tions (Fig.  V.) ;  one-half  corresponding  to  the  ventricular  systole, 
the  impulse,  and  the  first  sound,  which  are  all  of  equal  length ; 
one-eighth  belongs  to  the  second  sound;  and  three-eighths  to 
the  subsequent  pause,  during  which  diastole  of  the  ventricles, 
and  systole  of  the  auricular  appendices  occur.  The  first  sound  is 
caused  by  bruit  muscidaire,  and  rushing  of  blood  over  the  rough 
surface  of  the  ventricles ;  it  is  intensified  by  impulse  against  the 
wall  of  the  chest.  The  second  sound  is  due  exclusively  to  clo- 
sure and  tension  of  the  sigmoid  valves.  This  scheme,  though 
possessing  much  merit,  and  being  decidedly  the  best  up  to  that 
date  produced,  because  based  upon  direct  observation  and  ex- 
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periment,  was  erroneous  in  assuming  that  the  diastole  of  the 
auricles  does  not  occur  till  after  the  lapse  of  an  appreciable  in- 
terval subsequent  to  the  systole  of  the  ventricles,  whereas  it 
actually  coincides  with  the  latter.  It  was  also  at  fault  in  ex- 
cluding the  second  sound  from  the  period  of  ventricular  diastole; 
and  in  representing  the  auricular  appendices  only  as  contracting 
during  the  pause.  The  division  of  time  was  likewise  incorrect ; 
and  the  impulse  and  first  sound  were  both  erroneously  assumed 
to  be  equal  in  length  to  the  systole  of  the  ventricles. 

The  following  summary  of  the  conclusions  arrived  at  by  the 
Dublin  Committee  are  eminently  worthy  of  attention,  as  indi- 
cating the  great  acumen  of  the  observers  constituting  that 
distinguished  body,  and  as  presenting  the  least  incorrect  view 
of  the  action  of  the  heart  propounded  up  to  that  date : 

1.  "In  warm-blooded  animals  the  systole  of  the  ventricles 
follows  immediately  that  of  the  auricular  appendices. 

2.  "  During  the  systole  of  the  ventricles  the  auricles  are  dis- 
tended by  blood  from  the  venous  trunks. 

Pig.  V. 


a  First  sound  (ventricular  systole  and  impulse)   =  ±  cycle. 

b  Second  sound  =  £  cycle. 

c  Pause  (ventricular  diastole,  and  systole  of  auricular  appendices)  =  £  cycle. 
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3.  "When  the  systole  has  ended,  the  ventricles  become  re- 
laxed and  flaccid,  and  blood  passes  rapidly,  but  not  with 
force,  from  the  auricles  into  their  cavities. 

4.  "The  auricles  are  never  emptied  of  their  blood,  and  con- 
tract but  little  on  their  contents,  an  active  contraction  being 
observable  only  in  their  appendices. 

5.  "  If  the  interval  between  two  successive  beats  of  the  heart 
be  regarded  as  divided  into  four  equal  parts,  two  of  these 
may  be  allotted  to  the  duration  of  the  ventricular  systole, 
something  less  than  one  to  the  interval  between  the  termi- 
nation of  the  ventricular  systole,  and  the  beginning  of  the 
diastole  of  the  appendices,  during  which  interval  little 
motion  is  observed  in  the  auricles;  and  the  remainder  to 
the  diastole,  and  systole  of  the  auriclar  appendices. 

6.  "  The  ventricles  in  their  systole  approach  the  front  of  the 
thorax,  and  by  their  contact  and  pressure  against  it,  pro- 
duce the  impulse  or  beat  of  the  heart." 

Corrigan  divided  the  cycle  into  three  unequal  parts  (Fig.  VI.), 
regarding  the  sounds  as  the  principal  events,  after  the  example 
of  the  Dublin  Committee.  The  first  sound  occupied  one  half  the 
cycle,  and  coincided  with  the  impulse  of  the  heart,  the  contrac- 
tion of  the  auricles,  and  dilatation  of  the  ventricles.  The  second 
sound  extended  over  one-fourth  of  the  cycle,  and  coincided  with 
the  contraction  of  the  ventricles,  the  distension  of  the  aorta  and 
pulmonary  artery,  and  the  radial  pulse.  The  pause  engaged 
likewise  one-fourth  of  the  cycle,  and  corresponded  to  the  dis- 
tension of  the  auricles  and  relaxation  of  the  ventricles. 

This  scheme  is  eminently  heterodox,  and  has  been  recently 
repudiated  by  its  eminent  author,  who,  on  witnessing  some  con- 
clusive experiments  by  M.  Chauveau,*  is  understood  to  have 
announced  his  conversion. 

Long  anterior,  however,  to  the  date  of  Chauveau's  exposition, 
he  had  practically  abandoned  it,  and  conformed  to  the  orthodox 
view,  as  is  well  known  to  his  professional  brethren  in  Dublin. 
Nevertheless,  as  no  formal  retractation  has  been  published,  it 
is  necessary  to  state  briefly  the  objections  to  this  scheme. 

The  first  sound  was  made  to  coincide  with  the  contraction  of 
the  auricles,  and  dilatation  of  the  ventricles.    The  second  sound 

*  Dublin  Hospital  Gazette  :  November  1,  1860. 
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was  represented  as  coinciding  with  the  contraction  of  the  ven- 
tricles and  the  radial  pulse ;  and  from  the  pause  was  excluded 


Fig.  VI. 
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/    J*  V 
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a  First  sound  (contract,  of  auricles,  dilitation  of  ventricles,  and  impulse)  =  $  cycle. 

b  Second  sound  (contract,  of  ventricles,  and  radial  pulse)   =  i  cycle. 

c  Pause  (distension  of  auricles,  and  relaxation  of  ventricles)  —  a  cycle. 

the  contraction  of  the  auricles.  The  radial  pulse  could  never, 
in  this  view,  be  anterior  to  the  second  sound,  since  ventricular 
systole  oh  which  it  depends,  coincides  with  that  sound ;  yet  it 
is  well  known  to  be  normally  antecedent  to  it.  M.  Beau  takes 
a  similar  view  as  to  the  cause  of  the  sounds  of  the  heart,  and  is, 
therefore,  likewise  amenable  to  the  foregoing  strictures. 

Corrigan  adverted  to  "a  mistake  made  by  Laennec,  who  stated 
that  the  ventricles  contracted  before  the  auricles.  It  was  now 
generally  agreed  that  Laennec  was  wrong."*  I  fail  to  perceive 
the  force  of  this  remark,  since  any  one  point  of  a  circle  may  oc- 
cupy a  place  before  or  after  any  other  point  in  it,  according  to 
the  point  of  departure  selected. 

Carlile  divided  the  cycle  into  three  parts  (Fig.  VII.) ;  the  first, 
occupying  three-eighths,  corresponds  to  the  first  sound,  the  sys- 

*  British  Association,  1835, 
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a  Eirst  sound  (v.  systole)   =  -|  cycle. 

b  Second  sound   —  ^  cycle. 

c  Pause  —  i  cycle. 

tole  of  the  ventricles  and  closure  of  the  auriculo-ventricular 
valves,  impulse  of  the  heart,  distension  of  the  aorta  and  pulmo- 
nary artery,  and  the  diastole  of  the  auricles.  The  second  part 
represents  the  second  sound,  and  is  one-eighth  of  the  whole 
cycle ;  it  corresponds  likewise  to  the  reaction  of  the  aorta  and 
pulmonary  artery,  closure  of  the  sigmoid  valves,  relaxation  of 
the  ventricles,  opening  of  the  auriculo-ventricular  valves,  and 
entrance  of  some  blood  from  the  auricles.  The  third 'part, 
amounting  to  one-half  of  the  cycle,  represents  the  pause,  and 
corresponds  to  the  systole  of  the  auricles,  which  commences  at 
the  entrance  of  the  vense  cavas  and  ends  at  the  appendix ;  the 
diastole  of  the  ventricles,  and  entrance  of  the  principal  volume 
of  blood  from  the  auricles. 

This  was  the  most  truthful  and  accurate  sketch  given  up  to 
the  date  of  its  publication ;  still,  several  objections  apply  to  it 
The  time  is  incorrectly  apportioned,  the  sounds  are  made  the 
principal  events,  and  the  systole  of  the  auricles  is  placed  at  the 
commencement,  instead  of  the  termination  of  the  long  pause 
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He  attributed  the  first  sound  to  the  rushing  of  blood  through 
the  aortic  and  pulmonic  orifices. 

Hope  implies  a-  division  of  the  cycle  into  two  equal  parts 
(Fig.  VIII.)  The  first  portion  is  appropriated  by  the  ventricular 
systolic  phenomena,  viz. :  first  sound,  impulse,  and  passage  of 
blood  into  the  great  arterial  trunks.  To  the  last-mentioned  phe- 
nomenon he  attributes  the  first  sound.  The  second  period  is 
occupied  by  the  ventricular  diastolic  phenomena,  viz.:  the  second 
sound,  and  the  passage  of  blood  from  the  auricles  into  the  ven- 
tricles, to  which  that  sound  is  due. 

This  is  a  most  defective  scheme,  and  erroneous  quoad  the 
causes  to  which  the  sounds  of  the  heart  are  attributed. 

Gendrin  furnishes  a  scheme  of  great  complexity  (Fig.  IX.), 
but  possessing  some  special  merits.  It  is,  however,  in  many 
particulars  erroneous.  In  it  the  cycle  is  divided  into  six  parts : 
viz.,  systole,  equal  to  one-fourth  of  cycle ;  perisystole,  predias- 
tole, and  diastole,  together  corresponding  to  one-fourth ;  peridi- 
astole,  and  presystole,  together  equal  to  one-half.    Within  the 


Fig.  VIII. 


a  Ventricular  systole,  etc  =  ?  cycle. 

b  Ventricular  diastole,  etc  =  £  cycle. 
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period  of  systole  occur,  the  contraction  of  the  ventricles,  first 
sound,  impulse,  efflux  from  ventricles  into  great  arteries,  initial 
diastole  of  latter,  and  vibration  of  corpuscles  of  blood.  The 
perisystolic  phenomena  are,  incipient  relaxation  of  ventricles, 
and  closure  of  arterial  valves.  In  the  prediastole  the  preceding 
phenomena  are  continued. 

Fig.  IX. 


a  Systole  ... 
b  Perisystole  ' 
c  Prediastole 
d  Diastole 
e  Peridiastole 
/  Presystole 


=    g  cycle. 


The  diastole  comprises  the  relaxation  of  the  ventricles  and 
auricles ;  opening  of  auriculo- ventricular  valves,  and  entrance  of 
blood  from  great  veins  into  auricles,  and  from  auricles  into  ven- 
tricles ;  recoil  of  this  blood  from  apex  against  base  and  closed 
arterial  valves  ;  second  sound. 

Peridiastolic  phenomena  are,  complete  relaxation  of  auricles 
and  ventricles,  and  free  entrance  of  blood  from  great  veins  into 
auricles,  and  from  auricles  into  ventricles ;  and  during  presystole, 
contraction  of  the  auricles  and  rapid  entrance  of  blood  into  ven- 
tricles take  place. 

c  6 
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The  first  sound  Gendrin  attributes  to  the  vibration  of  the  cor- 
puscles of  the  blood ;  and  the  second  sound,  to  the  recoil  of  the 
blood  first  entering  the  ventricles,  from  the  apex,  against  the 
base  of  the  heart  and  the  closed  arterial  valves.  He  holds  that 
the  closure  of  the  arterial  valves  precedes  the  second  sound. 

The  three  events,  however,  are  really  simultaneous ;  namely, 
closure  of  the  sigmoid  valves,  the  second  sound,  and  the  first 
entrance  of  blood  into  the  ventricles ;  and,  as  is  now  well  estab- 
lished, the  second  sound  is  caused  by  the  abrupt  closure  and 
tension  of  the  sigmoid  valves.  He  alleges  that  the  second  sound 
exists  after  the  sigmoid  valves  have  been  destroyed.  This  is  an 
error,  as  proved  by  experiment  on  living  animals,  and  likewise 
by  the  total  absence  of  second  sound  in  the  aorta  when  the  sig- 
moid valves  are  so  much  disorganized  as  to  be  entirely  incom- 
petent. 

M.  A.  Luton,*  copying  the  scheme  of  Marey  and  Chauveau 


Fig.  X. 
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a  Period  of  activity    =  i  cycle. 

6  First  stage   =  cycle- 

c  Second  stage    =  T%  cvcle- 

d  Period  of  repose  (third  stage)  ...  =  £  cycle. 


*  Nouveau  Dictionnaire  de  Medccinc  et  de  ChimrgU  Pratique,  Paris,  1868. 
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as  the  result  of  their  experiments  upon  the  horse,  divides  the 
cycle  into  two  principal  and  equal  portions  (Fig.  X.) ;  viz.,  a 
"period  of  activity  "  and  a  "period  of  repose."  The  former  in- 
cludes two  stages ;  the  first  stage  comprising  the  contraction  of 
the  auricles,  and  the  active  diastole  of  the  ventricles.  This  stage 
is  equal  to  one-tenth  of  the  cycle,  or  of  one  second,  the  rate  of 
the  pulse  being  sixty  per  minute.  In  the  second  stage  of  this 
period,  which  extends  over  four-tenths  of  a  second,  the  pulse  rate 
being  sixty,  occur,  the  contraction  of  the  ventricles  and  the  im- 
pulse, which  are  of  equal  duration ;  first  sound ;  closure  of  auri- 
culo-ventricular  valves,  and  passage  of  blood  into  aorta  and 
pulmonary  artery. 

The  "period  of  repose,"  pulse  being  at  sixty,  equals  five- 
tenths  of  a  second,  or  of  the  whole  cycle,  and  corresponds  to 


Fig  XI. 


a  Ventricular  systole. 
b  Ventricular  diastole. 
c  Rest. 

d  Auricular  systole. 
e  Arterial  pulsation  in  neck. 
f      »  „       in  wrist. 

U       t,  „       in  foot. 

6* 
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the  third  stage  of  cardiac  movement.  In  it  are  included  the 
passive  diastole  of  the  auricles  and  ventricles ;  closure  of  sigmoid 
valves,  and  second  sound. 

The  great  eminence  of  the  physiologists  who  are  the  authors 
of  this  scheme  entitle  it  to  a  ready  and  favourable  reception, 
irrespectively  of  its  intrinsic  merits,  which  are  very  considerable. 
In  this  sketch  of  their  opinions,  however,  there  are  some  cardi- 
nal errors,  which,  as  will  be  shown  further  on,  have  been  since 
eliminated  from  their  scheme. 

Gairdner  (Fig.  XI.)  divides  the  cycle  into  three  nearly  equal 
portions ;  viz.,  ventricular  systole,  ventricular  diastole,  and  rest. 
The  period  of  ventricular  systole  includes  the  first  sound,  cardiac 
impulse,  and  arterial  pulsation  in  neck,  wrist,  and  foot,  in  suc- 
cession. Ventricular  diastole  embraces  the  second  sound ;  whilst 
rest  is  neutral  as  regards  sensible  phenomena,  but  includes,  at  its 
termination,  the  systole  of  the  auricles.  This  scheme  possesses 
many  and  great  merits,  prominent  amongst  which  is  the  recog- 
nition, for  the  first  time  made  in  diagrammatic  form,  of  the  true 


Fig.  XII. 


a  First  sound,  V.  systole,  A.  diastole 
6  Ventricular  diastole  
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relative  position  of  auricular  systole.  The  apportionment  of 
time  as  represented,  is,  however,  notably  incorrect. 

Dr.  Markham  (Fig.  XII.)  represents  the  cycle  as  divisible  into 
three  unequal  portions,  viz ,  that  of  the  first  sound,  amounting 
to  about  two-fifths  of  the  whole,  during  which,  and  nearly  syn- 
chronous with  it,  the  imptdse  of  the  heart,  the  pulsation  of  the 
arteries  in  the  neck  and  wrists,  the  systole  of  the  ventricles,  and 
the  diastole  of  the  auricles  take  place  :  that  of  the  second  sound, 
corresponding  to  the  commencement  of  ventricular  diastole,  and 
the  recession  of  the  apex  after  the  -  impulse,  and  occupying 
somewhat  less  than  one-fifth  of  the  cycle ;  and  finally  the  pause, 
extending  over  somewhat  more  than  two-fifths,  or  about  one-half 
the  cycle,  and  during  which  the  completion  of  ventricular  dias- 
tole and  amicular  systole  take  place. 

The  ventricular  sj^stole,  the  first  sound,  and  the  auricular 
diastole,  although  synchronous,  are  not  coeval;  that  is,  they  com- 

Fig.  XIII. 


a  First  sound 
5  Second  sound 
'■  Pause 


=  I  cycle. 
=  i  cycle. 
=  J  cycle. 
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mence  but  do  not  terminate  at  the  same  time.  The  systole  of  the 
ventricles  and  the  diastole  of  the  auricles  cover  the  entire  period, 
whereas  the  first  sound  occupies  only  the  initial  portion  of  it. 
The  foregoing  objections  are  applicable  to  this  system,  irrespec- 
tively of  the  mal-apportionment  of  time  which  may  be  likewise 
urged  against  it ;  but  it  has  the  great  merit  of  having  been  the 
first  promulgated  in  the  English  language  in  which  an  accurate 
appreciation  of  the  rhythm  of  auricular  systole  is  indicated. 

Dr.  Pavy's  scheme  (Fig.  XIII.)  consists  in  a  division  of  the 
cycle  into  three  parts,  viz.,  that  of  the  first  sound,  that  of  the 
second  sound,  and  that  of  the  pause.  Each  of  the  two  former 
occupies  one-fourth,  and  the  latter  one-half  the  cycle.  Within 
the  period  of  the  first  sound  may  be  noted  the  impulse  of  the 
auricles ;  the  contraction  of  the  ventricles ;  tension  of  auriculo- 
ventricular  valves;  distension  of  the  aorta  and  pulmonary  artery; 
tilting  forwards  and  to  the  right  side,  of  the  apex;  and  the 

Fig.  XIV . 


a  First  sound    =  i  cycle. 

b  Second  sound   =  J  cycle. 

c  Pause    —\  cycle. 
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impulse  of  the  heart.  During  the  period  of  the  second  sound 
reaction  of  the  aorta  and  pulmonary  artery  occurs;  flapping 
down  of  the  semilunar  valves;  contraction-wave  of  auricles 
towards  ventricles;  incipient  relaxation  of,  and  entrance  of  blood 
into,  ventricles.  The  period  of  pause  corresponds  to  the  com- 
plete relaxation  and  gradual  distension  of  the  ventricles,  and  the 
closure  of  the  auriculo-ventricular  valves. 

The  relative  proportion  of  time  assigned  to  the  sounds  in  this 
scheme  is  obviously  incorrect,  and  the  active  contraction  of  the 
auricles  at  the  end  of  the  pause  is  not  recognized. 

Halford  (Fig.  XIV.)  likewise  adopts  the  tripartite  division  of 
the  cycle,  assigning,  however,  to  the  first  sound  one-half,  and  to 
the  second  sound  and  the  pause,  one-fourth  respectively. 

This  scheme  is  open  to  the  objections  urged  against  that  last 
described;  and  further,  the  author  does  not  admit  a  short  pause. 
According  to  him,  the  apex  of  the  heart  does  not  strike  the  wall 
of  the  chest  in  ventricular  systole ;  it  is  pressed  downwards  and 
backwards,  and  from  right  to  left,  and*  the  impulse  at  the  ribs  is 
most  probably  given  by  the  fibres  just  above  the  apex.  He 
holds  that  the  auricles  continue  "  filling  after  the  second  sound 
is  heard."  This  can  only  mean  that  blood  continues  to  flow  into 
them  from  the  cavse,  coronary,  and  pulmonary  veins,  because,  the 
auriculo-ventricular  valves  being  open,  it  most  probably  flows  as 
quickly  from,  as  into,  the  auricles.  He  considers  that  the  blow 
or  impulse  of  ventricular  systole  is  due  to  "  pressure  of  the  op- 
posing column  of  blood  on  the  upper  surface  of  the  semilunar 
valves."  The  pressure  alluded  to  must  be  comparatively  insig- 
nificant, as  it  is  shown  to  be  in  Marey's  tracings. .  The  volume 
of  blood  sent  out  by  the  preceding  contraction  of  the  ventricles 
has  already  circulated  through  the  pulmonary  and  systemic  ves- 
sels ;  the  reaction  of  the  arteries  has  long  since  taken  place,  and 
been  succeeded  by  the  protracted  period  of  arterial  quiescence 
corresponding  to  the  long  pause.  The  pressure  on  the  sigmoid 
valves  by  the  opposing  column  of  blood,  at  the  moment  of  ven- 
tricular systole,  must  therefore  be  quite  inadequate  to  explain, 
on  the  principle  of  collision  of  opposing  forces,  the  systolic  im- 
pulse of  the  ventricles.  With  Billing,  Eouannet,  Bryan,  Valentin, 
Baumgarten,and  Brakymhe  holds  that  the  first  sound  is  entirely 
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Fig.  XV. 


a  Ventricular  systole  and  first  sound    —  £  cycle. 

b  Second  sound      —  £  cycle. 

c  Ventricular  diastole     ■<  >  ...    =  J  cycle. 

valvular;  and  more  prolonged  than  the  second,  owing  to  vibra- 
tion of  the  chorda)  tendinae  and  valves,  which  are  unequal  in 
size.  He  thus  denies  to  the  impulse  any  share  whatever  in  the 
causation  of  the  first  sound.  In  this  opinion  also  I  disagree  with 
him. 

Hyde  Salter*  (Fig.  XV.)  adopts  the  natural  division  of  the 
cycle  into  ventricular  systole,  and  ventricular  diastole.  To  the 
former  he  assigns  one-third,  and  to  the  latter  two-thirds  of  the 
whole.  The  first  sound  is  represented  as  of  equal  duration  with 
ventricular  systole,  which  is  an  obvious  error,  as  a  pause  or 
period  of  silence,  which  I  designate  the  "  systolic  pause,"  imme- 
diately succeeds  the  first  sound,  intervening  between  it  and  the 
second  sound,  and  therefore  of  systolic  rhythm.  The  second 
sound  occurs  within  the  period  of  diastole,  one-fourth  of  which, 

*  The  death  of  this  eminent  man  has  just  been  announced  (September,  1871), 
and  I  discuss  his  theory  under  a  sense  of  depression  at  the  great  loss  medicine  has 
thereby  sustained. 
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and  one-sixth  of  the  entire  cycle,  it  represents.  The  pause, 
which  coincides  with  ventricular  diastole  mimis  the  second 
sound,  and  corresponds  to  one-half  the  cycle,  immediately  suc- 
ceeds the  second  sound,  and  includes  towards  its  termination  the 
auricular  systole,  which  therefore  is  diastolic  in  rhythm.  This 
latter  equals  one-third  of  the  pause,  one-fourth  of  the  diastole, 
and  one-sixth  of  the  cycle. 

This  scheme  is  in  most  respects  faithful  to  nature,  and  correct 
in  detail.  I  have  already  indicated  one  ground  of  exception  to 
it,  and  in  the  scheme  which  follows  others  will  be  implied, 
which  a  comparison  of  the  two  figures  (XV.  and  XVI.)  will  make 
sufficiently  clear. 

The  plan  which,  after  long  and  matured  study,  I  have  adopted, 
as  most  accurately  representative  of  the  natural  grouping  and 

Fig.  XVI. 


a  Ventricular  systole  *   

b  Ventricular  diastole    *   , 

c  Impulse  and  first  sound 

d  Systolic  pause   

c  Second  sound 

/  Diastolic  pause  <;  

g  Momentum  of  auricular  systole  .. 


=  i  of  cycle. 

==  f.  of  cycle. 

=  §•  ventricular  systole. 

=  £  ventricular  systole. 

incalculable. 
=  $  cycle  less  2nd  sound. 

incalculable. 
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succession  of  phenomena, -constituting  a  cycle  of  cardiac  move- 
ment, is  set  forth  in  the  engraving  (Fig.  XVI.)  As  therein 
exhibited,  the  cycle  is  divided  into  two  primary  parts,  viz. : 
ventricular  systole,  occupying  one-third;  and  ventricular  dia- 
stole, occupying  two-thirds  of  the  cycle.  Of  the  former,  the 
first  two-thirds  are  covered  by  the  impulse  and  the  first  sound, 
and  the  last  third  by  the  short  or  systolic  pause.  Of  the  period 
of  ventricular  diastole,  the  initial  and  the  terminal  portions  are 
occupied,  respectively,  by  the  second  sound,  and  the  momentum 
or  most  energetic  portion  of  auricular  systole,  both  of  which  are 
incalculable  as  to  duration.  Inasmuch  as,  in  the  normal  state, 
the  contraction  of  the  auricles  is  not  manifested  by  any  sensible 
phenomenon,  it  is  conveniently  included  within  the  period  of 
the  long  or  diastolic  pause,  which  commences  at  the  end  of  the 
second  sound,  and  is  characterized  by  the  absence  of  all  tactile 
and  acoustic  signs. 

Within  the  period  of  the  first  two-thirds  of  ventricular  sys- 
tole, coinciding  with  the  impulse  and  the  first  sound,  the  arterial 
valves  are  thrown  open ;  the  auriculo -ventricular  valves  are  shut 
down;  the  aorta  and  the  pulmonary  artery  are  distended  by 
efflux  from  the  ventricles;  and  the  auricles,  partly  by  arrest  at 
the  auriculo-ventricular  openings,  and  partly  by  influx  from  the 
cavae  and  pulmonary  veins,  are  likewise  engorged.  The  circula- 
tion in  the  coronary  arteries  is  retarded ;  and  that  of  the  coro- 
nary veins  is  accelerated.  The  pulsation  of  the  great  arteries  of 
the  neck  is  virtually  coincident  with  the  impulse  and  the  first 
sound,  although  necessarily,  by  a  brief  but  inappreciable  interval, 
posterior  to  them  in  time. 

During  the  short  pause  which  immediately  succeeds  the  first 
sound,  and  precedes  the  second  sound,  and  which,  according  to 
Marey,  equals  in  duration  one-tenth  of  a  second,  the  contraction 
of  the  ventricles  and  the  distension  of  the  auricles  and  arteries 
continue;  the  arterial  valves  are  still  open,  and  those  of  the  auri- 
culo-ventricular orifices  still  firmly  closed;  temporary  stasis 
of  the  circulation  in  the  cavae  and  their  immediate  tributaries, 
and  in  the  pulmonary  veins,  takes  place ;  the  circulation  in  the 
coronary  arteries  is  still  retarded,  whilst  that  in  the  coronary 
veins  is  quickened,  and  the  radial  pulse  is  perceptible.  In 
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slow  action  of  the  heart  the  short  pause  may  be  readily  recog- 
nized ;  in  rapid  action,  and  even  at  the  ordinary  rate,  it  is  not  so 
easily  appreciated,  and  hence  it  has  been,  by  many  excellent  ob- 
servers, entirely  ignored.     Murmurs  are  occasionally,  and  not 
unfrequently,  heard,  which  are  most  appropriately  designated 
"  post-systolic"  and  "  pre-diastolic,"  as  occupying,  the  former  the 
initial,  and  the  latter  the  terminal  portion  of  this  pause  or  period 
of  silence.    To  this  subject  I  shall  have  occasion  to  return.  Dr. 
Sibson  regards  the  short  pause  as  coinciding  with  the  commence- 
ment of  ventricular  diastole,  and  the  reaction  of  the  arteries ;  he 
says*  :  "  A  little  consideration  will  make  it  evident  that  the  sig- 
moid valves  must  come  together  at  the  very  end  of  the  systole, 
otherwise  blood  would  at  once  flow  back  into  the  ventricle, 
during  a  period  that,  as  M.  Marey  has  shown  in  his  important 
work  on  the  circulation  of  the  blood,  precedes  the  second  sound 
by  one-tenth  of  a  second,  and  coincides  with  the  short  pause. 
During  this  short  pause  between  the  first  and  second  sounds, 
the  walls  of  the  arteries,  just  charged  to  the  full  by  the  systole, 
return  upon  themselves  and  drive  the  blood  forwards  into  the 
smaller  vessels,  and  backwards  upon  the  arch  and  aortic  valves." 
I  believe,  as  already  stated,  that  the  ventricles,  during  the  short 
pause,  are  still  in  a  state  of  contraction,  and  the  aorta  and  pul- 
monary artery  in  a  state  of  distension  by  the  ebbing  current  of 
blood ;  hence  reflux  cannot  take  place,  though  the  valves  be  still 
open.    MM.  Chaveau  and  Favre  conclude  from  their  experi- 
ments, that  ventricular  diastole  commences  with  the  second 
sound,  whereas  the  short  pause  is  antecedent  to  it.f  Coincident 
with  the  second  sound  is  reaction  of  the  aorta  and  pulmonary 
artery,  closure  of  the  arterial,  and  opening  of  the  auriculo-ven- 
tricular  valves,  relaxation  of  the  ventricles,  and  passage  of  blood 
from  the  auricles  into  the  ventricles.    The  period  occupied  by 
the  second  sound  is  incalculably  short.    The  long  or  diastolic 
pause  succeeds  the  second  sound,  and  with  it  covers  two-thirds 
of  the  cycle.    During  this  pause  the  arterial  valves  are  still 
closed,  and  the  auriculo-ventricular  valves  open ;  the  ventricles 

*  The  Movements,  Structure,  and  Sounds  of  the  Heart,  1869,  p.  31. 

t  Traits  de  Pkysiolo.jie,  par  F.  A.  Longet,  3omc  Edition,"  tome,  2eme,  1869, 
!>•  loo. 
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are  relaxed  and  in  process  of  dilatation;  undulatory  contraction 
of  the  auricles,  from  the  appendices  towards  the  auriculo-ventri- 
cular  openings,  sets  in  and  is  continued,  with  passage  of  blood 
into  the  ventricles ;  and  at  its  conclusion  the  auricles  perform  a 
brief  but  energetic  act  of  contraction,  the  momentum  of  auricular 
systole,  by  which  the  ventricles  are  filled  to  distension,  and  reac- 
tion of  their  walls,  constituting  the  succeeding  ventricular  sys- 
tole, is  induced. 

I  may  here  briefly  state  the  result  of  my  observations  on  M. 
Groux,  who  exhibited  in  his  own  person  the  pulsations  of  the 
heart,  through  a  congenital  fissure  of  the  sternum,  in  Dublin,  in 
the  year  1858.  On  the  29th  of  February  in  that  year  I  made 
the  following  notes.  There  was  a  vertical  sulcus  in  the  situation 
of  the  sternum,  extending  nearly  its  entire  length,  and  bounded 
on  each  side  by  a  continuous  ridge  of  bone  representing  the 
margins  of  the  sternum.  The  ensiform  cartilage,  or  a  flexible 
substance  representing  it,  occupied  the  lower  extremity  of  the 
fissure,  which,  at  its  widest  part  about  midway  between  the 
upper  and  lower  extremity,  was  an  inch  and  a-half  in  transverse 
diameter;  it  was,  however,  susceptible  of  expansion  to  three 
inches  by  retraction  of  the  shoulders,  and  by  forced  inspiration. 
Within  this  fissure  a  pulsating  tumor  existed,  which  was  irregu- 
larly ovoid  in  figure,  one  and  a  half  inch  in  its  long,  and  half  an 
inch  in  its  short  diameter,  and  did  not  extend  laterally  beneath 
the  boundaries  of  the  fissure.  The  long  axis  of  this  tumor  ex- 
tended from  below  and  the  left  side  upwards  and  to  the  right. 
The  upper  portion  of  the  fissure  was  occupied  by  another  and 
smaller  pulsating  tumor,  seemingly  continuous  with  the  former. 
The  superior  extremity  of  the  former  of  these  tumors  was  on  a 
level  with  the  upper  edge  of  the  third  costal  cartilage,  and  its 
lower  extremity  with  the  middle  line  of  the  third  intercostal 
space.  During  the  period  of  enlargement  this  tumor  communi- 
cated to  the  hand  a  feeling  of  increased  hardness,  and  a  rolling 
motion  from  above  and  right  side  downwards  and  to  left ;  its 
pulsation  was  synchronous  with  the  first  sound,  and  followed  by 
the  second  sound.  The  superior  of  these  tumors  pulsated  first, 
and  in  an  arc  from  above  downwards  and  to  the  right,  and  the 
lower  pulsation  preceded  the  carotid  and  radial  pulse. 
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Judging  from  the  extent  and  course  of  the  pulsation-wave, 
and  from  what  may  be  observed  in  the  dog,  I  regarded  the  infe- 
rior pulsating  tumor  as  belonging  to  the  right  ventricle.  The 
risht  auricle  touches  the  anterior  wall  only  by  its  appendix,  and 
with  a  sudden  "tap,"  during  its  diastole;  it  was  soft  at  the 
moment  of  greatest  distention ;  whereas,  the  line  in  which  the 
remainder  of  the  auricle  presents  itself  to  the  anterior  wall  of 
the  chest  is  from  above  downwards  and  to  the  right  side.  The 
superior  tumor  was  the  right  auricle,  which  contracted  first,  in 
order  of  time,  after  the  long  pause,  conducting  a  wave  of  blood 
into  the  right  ventricle,  the  contraction  of  which  immediately 
succeeded  that  of  the  auricle. 

Dr.  Pavy*  holds  that  an  ascending  wave  travels  over  the 
auricle  immediately  after,  and  communicated  by,  the  systole  of 
:  the  ventricle ;  that  this  is  promptly  succeeded  by  a  descending 
auricular  wave  running  into  the  ventricle;  that  then  the  pause  of 
ventricular  diastole  occurs,  and  next  ventricular  systole. 

Dr.  Pavy  is,  therefore,  of  opinion  that  in  mammals,  including 
man,  auricular  systole  immediately  succeeds  instead  of  immedi- 
ately  preceding  the  systole  of  the  ventricles,  and  that  in  this  class 
no  other  contractile  movement  of  the  auricles  occurs,  although 
such  is  not  the  case  in  the  frog  and  the  tortoise. 

I  take  the  liberty  of  declaring  that  herein  Dr.  Pavy,  excellent 
observer  though  he  be,  has  fallen  into  error.  An  ascending  wave 
of  vibration,  communicated  to  the  blood  of  the  auricle  by  the 
shock  of  ventricular  systole  through  the  tense  auriculo-ventri- 
cular  valves,  is,  no  doubt,  exhibited ;  it  is  equally  true  that  a 
descending  wave  of  contraction  immediately  succeeds  the  former, 
and  conducts  the  first  gush  of  blood  into  the  ventricle  after  the 
retraction  or  opening  of  the  auriculo-ventricular  valve,  or  rather 
by  the  pressure  of  which  mainly  it  is  thrown  open.  The  long 
pause  now  ensues ;  during  its  continuance  blood  still  flows 
passively  into  the  auricle  and  ventricle  respectively ;  but  now, 
towards  the  close  of  the  long  pause,  auricular  contraction  of  a 
more  abrupt  and  vigorous  character  takes  place,  filling  the  ven- 
tricle to  distention,  and  provoking  an  act  of  ventricular  systole 
in  which  it  is  itself  merged,  and  so  on.    This  presystole  or  auri- 

*  Medical  Times  and  Gazette,  21st  November,  1857. 
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cular  systole  immediately  preceding  ventricular  systole,  is  of  the 
utmost  moment  diagnostically,  as  will  appear  in  the  sequel.  I 
shall  place  in  parallel  columns,  for  the  purpose  of  comparison, 
the  succession  of  events  as  represented  by  Dr.  Pavy  and  by  my- 
self. 

Pavy.  Hayden 
Ventricular  systole.  Ventricular  systole. 

Ascending  auricular  wave  (vibratory).       Ascending  auricular  wave  (vibratory), 
descending  auricular  wave  (contractile).    Descending  auricular  wave  (contractile) 
Pause  of  ventricular  diastole.  Pause  of  ventricular  diastole  (long  pause). 

Auricular  systole  (momentum  of). 

Between  Dr.  Pavy's  views  and  mine,  then,  the  difference  con- 
sists in  the  denial  by  him  of  a  continuous  descending  wave  of 
auricular  contraction,  during  the  entire  period  of  ventricular  dia- 
stole ;  and,  what  is  still  more  important,  his  repudiation  of  pre- 
systolic auricular  contraction,  both  of  which  events  I  strongly 
insist  upon. 

The  causes  to  which  the  two  sounds  of  the  heart  have  been 
respectively  attributed  by  different  authors,  will  be  found  briefly 
set  forth  in  the  subjoined  table  taken  from  Zonget's  Physiology* 
and  borrowed  by  that  author  from  Barth  and  Boger.  This  table 
I  have  supplemented  by  the  addition  of  the  views  of  Dr.  C.  J.  B. 
Williams,  Dr.  Bellingham,  M.  Chauveau,  and  my  own. 

First  sound.  Second  sound. 

Laennec,     ...  Contraction  of  ventricles.  Contraction  of  auricles. 

Turner,       ...  Contraction  of  ventricles.  Shock  of  the  heart  rebounding 

against  the  pericardium  in  dia- 
stole. 

Corrigan,  ...  Shock  of  the  blood  against  the  Collision  of  the  internal  surface 
walls  of  the  ventricles  in  dia-  of  the  walls  of  the  ventricles  in 
stole.  systole. 

D'Espine,    ...  Contraction  of  the  ventricles.        Dilatation  of  the  ventricles. 

Pigeaux(1832\  Shock  of  blood  against  walls  of  Shock  of  blood  against  the  walls 
ventricles  at  the  moment  of  of  the  aorta  and  pulmonary 
diastole.  artery  at  the  moment  of  sys- 

tole. 

Pigeaux  (1839),  Friction  of  the  blood  against  the  Friction  of  the  blood  against  the 
walls  of  the  ventricles,  the  ori-  walls  of  the  auricles,  the  auri- 
fices  and  walls  of  the  great  culo-ventricular  orifices,  and 
vessels  in  systole.  the  cavity  of  the  ventricles,  in 

diastole. 

Hope  (.1834),  Mutual  collision  of  the  corpuscles  Mutual  collision  of  the  corpuscles 
of  the  blood  in  systole.  of  the  blood,  and  impulse  of 

blood  against  the  walls  of  the 
ventricles,  in  diastole. 

*  Vol.  ii.,  p.  153. 
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First  sound. 

The  sound  of  valvular  tension, 
and  of  muscular  extension,  in 
systole. 

The  click  of  the  auriculo-ventri- 
cular  valves  in  systole. 

The  entrance  of  blood  into  the 
left  chambers  of  the  heart. 

The  contraction  of  the  left  ven- 
tricle. 

The  sudden  entrance  of  blood 
into  the  great  arteries  in  sys- 
tole. 

The  shock  of  the  apex  of  the  heart 
against  the  side  in  systole. 

Sudden  entrance  of  blood  into  the 
ventricles  containing  air,  in 
auricular  systole. 

The  sudden  tension  and  mutual 
collision  of  the  auriculo-ventri- 
cular  valves,  and  the  sudden 
displacement  of  the  sigmoid 
valves,  in  systole. 

Vibration  resulting  from  the  col- 
lision of  the  blood  in  systole. 

The  sudden  raising  of  the  sigmoid 
valves  in  systole. 

The  shock  of  the  blood  against  the 
auriculo- ventricular  valves,  and 
the  impulse  of  the  apex  against 
the  side.  The  shock  of  the  blood 
against  the  walls  of  the  aorta 
and  pulmonary  artery,  in  sys- 
tole. 

The  shock  of  the  wave  of  blood 
against  the  walls  of  the  ven- 
tricles, in  ventricular  diastole. 

Muscular  contraction  of  the  ven- 
tricles in  systole. 

Friction  of  blood  against  the  walk 
of  the  ventricles,  and  muscular 
contraction,  in  systole. 

Sudden  muscular  tension  of  the 
ventricles,  and  shock  against 
the  chest,  in  systole. 

Muscular  contraction  of  the  ven- 
tricles, and  click  of  the  auri- 
culo-ventricular  valves  in  svs- 
tole.  J 


Second  sound. 

The  click  of  the  sigmoid  valves  in 
diastole. 


The  click  of  the  sigmoid  valves 
in  diastole. 

The  entrance  of  blood  into  the 
right  chambers  of  the  heart. 

The  contraction  of  the  right  ven- 
tricle. 

The  click  of  the  sigmoid  valves 
in  diastole. 


The  shock  of  the  anterior  surface 
of  the  heart  in  diastole. 

The  injection  of  blood  into  the 
arteries  containing  air,  in  ven- 
tricular systole. 

The  sudden  tension  and  shock  of 
mutual  collision  of  the  sigmoid 
valves,  and  the  sudden  raising 
of  the  auriculo  -  ventricular 
valves,  in  diastole. 

Percussion  of  the  blood  against 
the  walls  of  the  ventricles  in 
diastole. 

The  lowering  of  the  sigmoid  valves 
in  diastole. 

The  shock  of  the  column  of  blood 
against  the  walls  of  the  ven- 
tricles, and  the  retrograde  shock 
of  the  column  of  blood  against 
the  sigmoid  valves,  in  diastole. 


The  shock  of  the  column  of  blood 
arriving  from  the  veins  against 
the  walls  of  the  auricles. 

The  sh  ock  of  the  returning  column 
of  blood  against  the  sigmoid 
valves,  in  diastole. 

Tension  of  the  sigmoidvalves,  and 
shock  of  the  returning  columns 
of  blood,  in  diastole. 

Sudden  closure  of  the  sigmoid 
valves  by  the  columns  of  blood 
in  the  arteries  (in  diastole). 

Closure  of  the  sigmoid  valves 
by  the  shock  of  the  returning 
columns  of  blood  in  the  aorta 
and  pulmonary  artery. 
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First  sound.-  Second  sound. 

^barns' WU'    MTulay  contr«*°a.  of  ventri-  Click  of  sigmoid  valves 
Hams,              cles,  closure  of  auriculo-ventri- 
cular  valves,  and  occasionally 
impulse  of  heart. 

Bellingham,     Rush  of  blood  through  arterial  Rush  of  blood  through  auriculo- 

n,                      orinces.  ventricular  orifices. 

Chauveau,  ...  ^^^ol  nxuiaolo-yea-  Sudden  tension  of  sigmoid  valves. 

Hayden,     ...  Shock  of  apex  against  waU  of  Sudden  tension  of  sigmoid  valves 
chest,  and  sudden  tension  of 
auriculo- ventricular  valves  and 
chordae  tendineae. 

M.  A.  Dumontpallier  gives  the  following  summary  of  the  ex- 
periments of  Chauveau,  performed  at  Alfort  on  the  5th  of  Sep- 
tember, 1860,  in  his  presence,  and  repeated  on  the  29th  of  the 
same  month  in  the  presence,  amongst  others,  of  Doctors  Corrigan 
and  Banks  of  Dublin,  with  a  view  to  determine  the  nature  and 
cause  of  the  sounds  of  the  heart.* 

A  horse  having  been  pithed,  and  artificial  respiration  main- 
tained by  means  of  a  pair  of  bellows  connected  with  the  trachea, 
a  "window"  was  made  in  the  left  side  of  the  chest,  and  the  peri- 
cardium laid  open  through  this,  so  as  to  expose  to  view  the  left 
ventricle,  left  auricle,  and  the  pulmonary  artery.    The  auricle 
was  seen  to  contract  very  feebly ;  but  the  ventricle  with  much 
energy,  contracting  from  apex  to  base,  and  becoming  globular, 
hard,  and  corrugated  on  the  surface.    The  left  wall  of  the  ven- 
tricle was  forcibly  elevated  in  such  a  manner  that  the  organ 
must  have  struck  the  wall  of  the  chest.    A  stethoscope  applied 
over  the  ventricle  enabled  the  observer  to  hear  two  sounds ;  the 
first  dull  and  prolonged,  and  coinciding  with  ventricular  systole; 
the  second  sharper  and  shorter,  coinciding  with  ventricular  dia- 
stole. 

After  the  first  sound  "  a  short  silence"  ensued,  and  after  the 
second,  "  a  longer  silence."  When  the  root  of  the  pulmonary 
artery  was  taken  gently  between  the  finger  and  thumb  at  the 
moment  of  the  second  sound,  a  vibration  was  felt,  and  a  stetho- 
scope applied  here  at  the  same  moment  enabled  the  observer  to 
hear  the  second  sound.  If,  at  the  moment  of  systole  of  the  ven- 
tricle and  occurrence  of  the  first  sound,  the  roof  of  the  left  auricle 

*  Gazette  des  Hospitaux;  Dublin  Hospital  Gazette,  1st  November,  1860. 
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were  pushed  down  with  the  finger,  the  vibration  of  the  auriculo- 
ventricular  valve  was  felt.  If  now  an  incision  were  made  in 
the  auric\ilar  appendix,  and  the  finger  introduced  through  it 
into  the  auriculo-ventricular  orifice,  it  was  felt  to  be  grasped  at 
the  moment  of  systole  by  the  free  edges  of  the  valves,  and  held 
for  a  period  corresponding  in  duration  to  the  first  sound,  which 
was  either  suppressed  or  weakened,  owing  to  suspension  or  im- 
pairment of  the  normal  vibration  of  the  valves.  The  reporter 
adds :  "  From  this  experiment  may  we  not  conclude  that  the 
first  sound  is  owing,  almost  entirely,  to  the  contraction  of  the 
auriculo-ventricular  valves  ?"  A  query  which,  I  apprehend,  few 
if  any  will  answer  in  the  negative. 

Chauveau  next  proved,  by  mutilation  of  the  valves,  that  ab- 
I   normal  sounds  depend  upon  disease  of  these.    Thus,  when 
,    closure  of  the  mitral  valves  was  prevented  during  ventricular 
systole,  by  means  of  a  small  steel  rod,  blood  rushed  back  into 
the  auricles,  and  a  Iruit  de  soufflet  was  the  result.    Tearing  of 
the  valves,  or  dividing  the  chordae  tendineee  was  followed  by 
a  similar  result.    Systolic  murmur  likewise  followed  compres- 
•  sion  of  the  pulmonary  artery  during  ventricular  systole. 

In  a  similar  manner  he  caused  diastolic  murmur  by  keeping 
the  sigmoid  valves  apart  by  means  of  a  fine  instrument,  by  pin- 
ning them  up  to  the  wall  of  the  artery,  or  by  destroying  them. 
In  every  such  instance  blood  rushed  back  into  the  ventricle  and 
produced  diastolic  murmur.* 

Marey  and  Chauveauf  have  determined,  by  experiments  on 
the  horse,  the  relative  duration  and  precise  relationship  of  the 
several  movements  of  the  heart. 

The  systole  of  the  auricles  precedes  that  of  the  ventricles  by 
two-tenths  of  a  second.  Ventricular  systole  and  impulse  com- 
mence together,  but  the  former  exceeds  the  latter  in  duration 
by  one-tenth  of  a  second,  the  length  of  ventricular  systole  being 
three-tenths  of  a  second. 

They  have  also  proved  experimentally  that  the  force  of  con- 
traction of  the  right  ventricle  is  to  that  of  the  left  ventricle,  in 
the  horse,  as  1  to  3.    The  relative  proportion  of  the  various  car- 

*  See  Gazette  Medicate,  1856,  for  Chauveau's  memoir  on  this  subject,  in  extenso. 
t  Longed  Physiology,  1869,  vol.  ii.  p.  146. 
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diac  movements  is,  according  to  these  eminent  authorities  the 
same  m  man  as  in  the  horse. 

It  will  be  seen  by  reference  to  Fig.  XVI.  that  the  conclusions 
at  which  I  had  arrived  independently,  from  observation  of  the 
healthy  human  heart,  are  nearly  identical  with  those  just  de- 
tailed. I  did  not  see  the  report  of  Marey  and  Chauveau's  expe- 
riments till  very  recently  (1868),  and  I  am  therefore  entitled  to 
regard  them  as  eminently  confirmatory  of  my  own  views 


CHAPTEE  II. 

PHENOMENA  OF  THE  HEART'S  ACTION  IN  RELATION  TO  THEIR 
MODIFICATION  BY  DISEASE. 

I  shall  now  briefly  discuss,  individually,  the  cyclical  series  of 
phenomena  which  constitute  a  single  action  of  the  heart. 

The  impulse  of  the  heart,  which,  in  the  state  of  health,  may  be 
perceived  by  the  application  of  the  hand  in  the  fifth  intercostal 
space  of  the  left  side,  about  two  inches  below  the  level  of  the 
nipple,  and  one  inch  inside  the  nipple-line,  is  characterized  by  a 
gentle  rifting  motion  over  an  irregularly  circular  space  of  about 
one  inch  in  diameter.  This  is  due  to  the  impact  of  the  apex 
and  adjacent  portion  of  the  anterior  surface  of  the  left  ventricle, 
against  the  chest  wall ;  commences  with  the  systole  of  the  ven- 
tricles, which  exceeds  it  in  duration  by  one-third ;  and  strictly 
corresponds  in  time  with  the  first  sound.  As  the  systole  is  equal 
to  one-third  of  the  cycle,  so  the  impulse  equals  one-third  of  the 
diastole. 

There  are  at  least  three  positive  varieties  of  abnormal  ini- 
prdse,  besides  those  of  a  negative  character,  namely :  the  pro- 
longed, diffused,  heaving,  and  double  impulse  of  left  ventricular 
dilated  hypertrophy ;  the  abrupt  but  prolonged  and  heaving  im- 
pulse of  left  ventricular  simple  hypertrophy  ;  and  the  abrupt 
hammering  impulse  of  nervous  palpitation. 

The  impulse  is  liable  to  impairment,  suppression,  and  dis- 
placement. It  is  obscured  or  enfeebled  in  fatty  degeneration  of 
the  heart,  and  in  atrophic  attenuation  of  the  left  ventricular 
walls.  In  the  advanced  stages  of  the  former  of  these  conditions 
it  may  be  entirely  suppressed,  and  likewise  in  the  worst  form  of 
typhus  fever  characterized  by  suspension  of  the  first  sound. 

Displacement  of  the  apex  of  the  heart,  to  whatever  cause  due, 
will  involve  change  of  the  seat  of  impulse,  and  may  take  place 
in  the  direction  upwards,  downwards,  towards  the  right,  or  to- 
wards the  left  side. 
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Displacement  of  the  heart  to  either  side  is  most  frequently 

pleura.    Two  different  opmrons  are  held  as  to  the  mode  in  which 
tms  drsp  acement  is  effected.    One,  and  that  which  ^aW 
universally  accepters  that  the  heart  is  displaced  by  mecham 
d  trus^n  to  the  opposite  side;  and  the  other,  to  the  effect  tha 

rds  the  somd  * by  the  *— 

This  latter  view  has  been  ably  advocated  by  Dr.  Douglas 

i  nTe  s J   fTtr  P°Siti0n  °f  ^  -ediasta 

m  the  state  of  health,  to  be  maintained  by  a  well-balanced  trac- 

force  exercised  upon  its  opposite  sides  by  the  elastic  tension 

of  he  lungs.    When  either  lung,  therefore,  passes  into  a  state  of 

c  lapse,  whether  from  liquid  effusion  or  aeriform  accumulation 

the  normal  balance  of  pulmonary  tension  is  of  necessity  de^ 

unaffected  side  by  the  unopposed  tension  of  the  sound  lung  In 
pneumothorax  the  displacement  is  instantaneous  ;  but  he  admits 
that  beyond  this  it  may  be  increased  by  the  direct  pressure  or 
subsequent  accumulation  of  air."  In  support  of  this  doctrine 
tne  tallowing  experiments  are  adduced  • 

Experiment  1.  In  a  fresh  subject,  a  needle  was  tost  through 
the  pericardium  at  the  left  margin  of  the  sternum;  an  opening 
was  then  made  in  the  left  pleura,  through  which  air  was  sucked 
m,  and  immediately  the  needle  was  deflected  to  the  left  The 
arms  were  now  drawn  up  equally,  and  an  act  of  inspiration  thus 
artificially  made  after  the  manner  of  Sylvester,  and  the  deflec- 
tion of  the  needle  to  the  left  was  observed  to  be  immediately 
increased.  J 

Experiment  2.  A  dog  was  brought  under  the  influence  of 
chloroform,  a  needle  was  inserted  into  the  pericardium,  and  the 
pleura  laid  open  as  in  the  former  experiment,  and  with  a  similar 
result,  namely,  deflection  of  the  needle  towards  the  injured  side 
to  the  extent  of  20°. 

It  seems  to  me  that  in  Experiment  No.  1  the  deflection  of  the 
needle  to  the  left  was  directly  and  exclusively  due  to  the  pres- 

■ Medical  Times  and  Gazette,  30th  January ;  13th  and  20th  February;  and  British 
Medical  Journal,  17th  July,  1869. 
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sure  upon  the  mediastinum  of  the  air  just  admitted  into  the 
pleura;  and  the  increased  deflection  exhibited  on  drawing  the 
arms  upwards  was  the  result  of  increased  pressure  by  the  intro- 
duction into  the  pleura  of  a  further  volume  of  air.    This  air  was 
free,  and  its  pressure  therefore  not  neutralized  by  the  elastic 
reaction  of  the  lung,  as  was  the  case  with  that  included  within 
the  pulmonary  tissue  of  the  opposite  lung.    The  right  lung  was, 
moreover,  in  the  first  experiment,  in  the  state  of  maximum  expi- 
ratory contraction  characteristic  of  the  dead  body,  and  its  elastic 
tension  proportionately  reduced.    In  this  condition,  the  elastic 
reaction  of  the  lungs  of  the  clog  was  found  by  Hyde  Salter  equal 
to  a  pressure  of  only  four  inches  of  water*    The  elastic  tension 
of  the  lung  is  an  expiratory  force,  increasing  with  its  expan- 
sion, and  tending  towards  a-  common  centre.    No  doubt  this 
centre  is  in  the  root  of  the  lung,  but  external  to  the  medias- 
tinum.   Here,  therefore,  the  elastic  reaction  of  the  lung  has 
its  point  of  rest,  and  beyond  this  in  the  direction  inwards  the 
range  of  its  elastic  tension  does  not  extend.    The  length  and 
extensibility  of  the  blood  vessels  and  air-tubes  of  the  lungs,  and 
their  capacity  for  physical  reaction,  are  strictly  adapted  in  the 
normal  state  to  the  dimensions  of  the  pleural  cavity  and  the 
position  of  the  mediastinum. 

In  reference  to  Experiment  No.  2,  which  is  in  no  degree  less 
open  to  all  the  objections  above-stated,  I  have  in  addition  to  re- 
mark, that  no  mention,  is  made  of  oscillation  of  the  needle  from 
right  to  left  alternately  with  inspiration  and  expiration,  which 
must  have  taken  place  if  deflection  depended  upon  the  move- 
ments of  the  right  lung.  As  to  the  alleged  effect  of  sudden  in- 
troduction of  air  into  either  pleura,  in  causing  "partial  collapse 
of  the  opposite  lung,  by  removing  resistance  to  its  elastic  ten- 
sion," I  cannot  perceive  how  the  position  of  the  mediastinum 
can  be  in  any  degree  thereby  influenced,  save  in  so  far  as  the 
pressure  of  free  air  on  the  diseased  side  must  determine  its 
displacement  towards  the  opposite.  Surely,  even  though  partial 
collapse  per  se  could  in  any  degree  influence  the  position  of  the 
mediastinum,  complete  collapse  on  the  opposite  side  would  be 
more  than  competent  to  neutralize  it. 

*  Lancet,  5  th  August,  1865.  - 
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trative of  f  T  6d  '7°  ^  °f  Pneumothorax,  flj 
latiye  of  displacement  of  the  mediastinum  by  "elastic  recod" 
o  the  opposxte  lung.  By  means  of  a  wat^^^X 
showed  that  no  air-pressure  was  exercised  upon  the  mediastinum 
on  the  diseased  side  of  the  chest.  But  pus  was  found  on  It 
side  in  both  cases,  and  in  one  of  these  to  the  amount  of  a  pint 

With  a  view  to  satisfying  my  mind  as  to  the  validity  of  the 
objections  above  urged  against  Dr.  Powell's  doctrine,  and  as  to 
he  degree  if  any,  in  which  inspiratory  expansion  of  either 
lung,  the  other  being  functionally  in  abeyance,  was  capable  of 

f  T^o  ^P°SltT  °f  ^  mediast™>  I  Performed,  on 
the  14th  October,  1871,  the  following  experiment,  with  the 
assistance  of  Mr.  Ward,  one  of  our  demonstrators  of  anatomy 
and  m  presence  of  the  anatomical  class  in  the  School  of  Medi- 
cine, Cecilia-street. 

The  anterior  waH  of  the  chest  of  a  subject  brought  in  for 
dissection  was  removed,  with  the  exception  of  the  sternum 
which  was  divided  with  the  saw  by  a  median  incision  from  the 
upper  to  the  lower  extremity.    The  edges  of  this  incision  were 
divaricated  by  means  of  a  wedge,  to  the  extent  of  an  inch,  and  a 
piece  of  copper  wire,  nine  inches  long,  made  sharp  at  one  extre- 
mity, and  roUed  into  a  coil  at  the  opposite,  was  inserted  perpen- 
dicularly into  the  pericardium,  and  fixed  in  the  substance  of  the 
heart.    The  left  lung  was  now  detached  from  its  root,  and  the 
mouth  of  the  left  bronchus  plugged  with  a  cork,  which  was  held 
m  position  and  made  air-tight  by  means  of  a  ligature  passed 
round  it.    Through  the  outer  extremity  of  the  cork  a  string  was 
passed,  by  means  of  which  it  might  be  instantaneously  removed. 
Through  an  incision  made  in  the  trachea  at  the  root  of  the  neck 
a  large  glass  tube  was  introduced,  and  the  right  lung  slowly  in- 
flated, the  subject  lying  upon  its  back.    The  position  of  the  wire 
fixed  in  the  pericardium  was  not  in  the  smallest  degree  in- 
fluenced till  towards  the  point  of  maximum  inflation,  when  the 
anterior  edge  of  the  lung  advanced  and  began  to  press  against 
the  side  of  the  pericardium.    The  free  extremity  of  the  wire 
now  began  to  deviate  to  the  right,  and  at  the  end  of  inflation 
had  moved  fully  an  inch  towards  the  right  side;  and  on  allowing 

*  Medical  Times  and  Gazette,  21st  August,  1869. 
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the  lung  to  collapse  by  its  elastic  reaction,  through  escape  of  the 
air  from  the  opening  in  the  trachea,  the  needle  gradually  re- 
turned to  its  original  position.  The  process  was  repeated  several 
times,  with  the  same  result.  At  the  moment  of  maximum  infla- 
tion the  cork  was  now  suddenly  withdrawn  from  the  bronchus, 
and  the  lung  thus  permitted  to  collapse  abruptly,  as  if  by 
rupture  of  the  opposite  lung ;  but  the  result  was  in  no  degree 
altered,  save  in  regard  to  the  rapidity  of  return  movement  of 
the  lever  from  right  to  left. 

The  obvious  conclusions  to  be  drawn  from  this  experiment 
are  the  four  following :  First,  that  in  the  first  stage  of  inspira- 
tory expansion  of  the  lung,  the  position  of  the  mediastinum  is  in 
no  degree  affected ;  second,  that  towards  the  end  of  the  second 
and  final  stage  of  expansion  of  the  lung,  the  mediastinum  is 
displaced  towards  the  opposite  side  by  pressure  of  the  anterior 
edge  and  internal  surface  of  the  inflated  lung ;  third,  that  at  no 
stage  of  inspiration  is  the  mediastinum  displaced  by  traction 
towards  the  expanding  lung ;  and,  fourth,  that  the  sudden  ex- 
haustion of  one  lung,  even  in  the  stage  of  maximum  expansion 
by  rupture  of  the  opposite  lung,  is  incapable  of  determining  by 
recoil  or  otherwise,  a  movement  of  the  mediastinum  towards 
that  side,  beyond  the  point  of  equilibrium. 

Having  now  shown,  as  I  conceive,  good  reason  for  adhering  to 
the  doctrine  of  lateral  displacement  of  the  heart  by  pressure,  as 
promulgated  by  Bertin,  Laennec,  Hope,  Stokes,  Walshe,  and  in- 
deed by  the  great  majority  of  writers,  and  as  almost  universally 
held  at  the  present  time,  I  proceed,  after  the  example  of  Stokes,* 
to  classify  all  cardiac  displacements  whatsoever  under  the  two 
heads  of  "  excentric"  and  "  concentric." 

The  former  are  caused  by  diseases  "  of  accumulation,"  solid, 
liquid,  or  gaseous,  external  to  the  pericardium,  and  pressing  ab 
extra  upon  the  heart. 

The  latter  are  due  to  contraction  in  volume  of  either  lung,  and 
a  concentric  movement  of  adjacent  parts,  including  the  heart,  to 
fill  the  vacuum  thence  potentially  arising. 

The  excentric  displacements,  as  the  name  implies,  are  there- 
fore dependent  upon  a  force  operating  in  a  direction  from  its 

*  Opus  citat.,  p.  458. 
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seat;  whilst  those  named  concentric  are  no  less  obviously  due 
to  a  cause  aofang  by  traction  towards  the  same  point  Excen 

7  TmentS  T7  ^  PkCe  in  thQ  f0Ur  °PP°site  directious" 
upwards,  downwards,  to  the  right,  or  to  the  left  side ;  and  dia 

gonaUy  or  intermediately  to  these  lines.  Upward  displacement 
direct  or  oblique,  of  the  heart  by  pressure,  is  most  Lquently 
caused  by  enlargement  of  the  left  lobe  of  the  liver,  hydatid 
tumor  of  that  organ,  perihepatic  abscess,  aneurism  of  the  in- 
ferior thoracic  aorta*  and  temporary  paralysis  of  the  left  ala  of 
the  diaphragm,  with  ascent  of  an  inflated  stomach  in  diaphrag- 
matic pleuritis.f  *  * 

Bouillaud  declares  that  upward  displacement  of  the  heart  mav 
be  caused  by  ascites  in  an  extreme  degree*  I  have  never  wit- 
nessed notable  elevation  of  the  heart  from  this  cause.  Displace- 
ment downwards  is,  when  present,  usually  the  result  of  pulmonary 
emphysema  engaging  pretty  equally  the  anterior  portion  of  both 
lungs ;  by  the  diagonal  pressure  so  exercised,  as  well  as  by  the 
general  depression  or  flattening  of  the  diaphragm,  the  heart  is 
displaced  downwards,  and  occupies  a  position  behind  the  xiphoid 
cartilage.  Downward  displacement  may  likewise  result  from  the 
pressure  of  an  aneurismal  or  other  tumor  occupying  the  upper 
portion  of  the  anterior  mediastinum. 

Excentric  displacement  to  either  side  is  most  frequently  due 
to  liquid  accumulation  in  the  opposite  pleura.    In  the  effusion 
consecutive  to  acute  inflammation,  Dr.  Stokes  has  shown,  that 
the  relaxation  of  the  mediastinum  involved  in  the  acute  inflam- 
matory process  may  determine  lateral  displacement  of  the  heart 
at  an  early  period  of  the  disease,  and  under  the  comparatively 
slight  pressure  of  an  undistended  pleura.    In  all  such  cases  the 
heart  is  dislocated  in  the  horizontal  line,  and  occupies  a  position 
under  the  right  nipple  when  the  effusion  is  on  the  left  side ;  and 
when  on  the  right,  the  heart  may  be  felt  pulsating  at  a  greater 
or  less  distance  outside  the  left  nipple-line.    Doctor  Douglas 
Powell  has  shown  §  that  in  the  right  lateral  displacements  the 

*  See  case  (Fay),  chapter  ix. 

t  For  a  case  in  illustration,  see  an  article  by  the  author,  entitled  "  Diaphragma- 
tic Pleuritis,"  Dublin  Medical  Journal,  August,  1871. 
t  TraitS  des  Maladies  du  Ccewr,  torn,  ii.,  p.  531. 
§  British  Medical  Journal,  July  17,  1869. 
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apex  of  the  heart  is  depressed,  but  never  so  as  to  occupy  a  posi- 
tion external  to  the  base ;  whereas,  in  displacements  to  the  left 
side,  the  apex  is  relatively  elevated,  and  the  long  axis  of  the 
heart  nearly  or  quite  horizontal. 

Cases  of  this  kind  are  characterized  by  percussion  dullness  on 
the  side  whence  the  heart  has  been  displaced,  or  posterior  in  the 
line  of  transit  of  the  organ,  and  commensurate  with  the  extent 
of  its  displacement;  by  clearness  on  the  opposite  side  in  ad- 
vance of  the  organ ;  and  where  the  liquid  is  absorbed  or  other- 
wise removed,  by  return  of  the  heart  to  its  natural  position  with 
corresponding  rapidity. 

The  functions  of  the  heart  and  the  attendant  phenomena  are 
in  no  degree  modified  by  its  abnormal  position,  with  the  follow- 
I  ing  exceptions  :  when  placed  in  front  of,  and  in  contact  with  a 
solid  tumor,  such  as  an  aneurism,  a  solidified  lung;*  or  the  spinal 
column/f  its  impulse  may  be  so  vigorous  and  diffused  as  to  lead 
to  the  diagnosis  of  hypertrophy.  Hope  has  also  noted,  in  a  case 
of  dexiocarclia,  the  existence  of  systolic  murmur,  which  ceased  on 
the  return  of  the  heart  to  its  normal  position ;  and  was  due,  as 
he  believed,  to  twisting  of  the  aorta  in  its  altered  relationship 
to  the  hearty 

Consecutively  to  the  removal  of  the  displacing  fluid  by  absorp- 
tion or  otherwise,  the  heart  not  unfrequently  has  been  known 
to  transgress  its  normal  boundary,  and  pass  considerably  to  the 
opposite  side.  This  occurs  where  the  lung  has  been  compressed, 
and  rendered  incapable  of  expansion,  after  removal  of  the  com- 
pressing medium,  by  previous  obliteration  of  its  vesicular  struc- 
ture; or  by  the  constricting  agency  of  dense  false  membrane. 
Such  a  phenomenon  is,  mutatis  mutandis,  analogous  to  the  retrac- 
tion of  the  features  from  consecutive  atrophy  and  shortening  of 
the  paralysed  muscles,  in  unilateral  paralysis  of  the  face.  The 
distinctive  features,  then,  of  lateral  displacement  of  the  heart  by 
liquid  accumulation  in  the  opposite  pleura,  are,  the  slow  and 
mensurable  mode  of  its  occurrence;  dullness  on  the  side  whence 
it  has  been  displaced,  and  clearness  on  the  opposite  side  beyond 
the  limits  of  cardiac  dullness;  and  in  the  event  of  removal  of  the 
displacing  medium,  return  of  the  heart  to  its  natural  situation ; 

*  Stokes.  t  Hope.  %  Opus  citat.,  p.  536. 
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wished  8 ST*  °f  ^  W<  ^  detr^  *ay  be  like- 

zg      — HgTths  * connection  W^  eit^ 

thP  ri^t  i  Houston  s  ca«e  a  cancerous  tumour  of 

I:  s was  the  soie  °ause  °f  ^—  *  w  t°: 

In  most  cases,  however,  of  displacement  of  the  heart  hv  ™ 
sure  connected  with  cancerous  growths  of  th l^^Z 
especially  the  latter,  serum  was  likewise  present  in^„^ 
and  presumably  was  the  principal  agent  in  displacement  Ca£ 
20  (Eourke),  affords  a  notable  example  of  this  land.  Where 
however  the  tumour  is  of  the  nature  of  soft  or  medullary  ZZ' 
which  by  lts  expansion  and  elasticity  is  capable  of  exercTsS 
diastohc  pressure,  displacement  of  the  heart  may  be,  and  usuah> 
is   effected  without  the  intervention  of  liquid  accumulation 
Cancerous  disease ,  of  the  lung  or  pleura,  operating  as  a  cause  of 
displacement  of  the  heart,  and  associated  or  not  with  serous  ef- 
fusion, is  characterized  by  certain  symptoms  of  great  diagnostic 
value  ;  these  are  especially  the  two  following,  namely,  engorge- 
ment of  the  subcutaneous  veins  of  the  affected  side  of  the  chest- 
and  distinct  transmission,  over  the  same  side,  of  the  sounds  of  the 
heart.   Associated  with  dullness  on  percussion ;  absence  of  respi- 
ratory sound  save  at  the  root  of  the  lung,  and  of  vocal  fremitus ; 
and  with  excentric  displacement  of  the  heart;  the  signs  above 
indicated  become  pathognomonic  of  cancer  of  the  lung  or  pleura 
Thoracic  aneurism  may  be  likewise  a  cause  of  displacement  of 
the  heart  to  either  side,  but  most  frequently  the  right,  because 
when  capable  of  making  lateral  pressure  upon  the  heart,  its 
usual  situation  is  the  posterior  mediastinum  and  left  pleural 
cavity.    The  diagonosis  of  this  cause  of  displacement  of  the 
heart  cannot  be  difficult. 

The  heart  may  be  likewise  displaced  to  either  side  by  the 
pressure  of  free  air  in  the  opposite  pleural  cavity,  constituting 
pneumothorax;  by  pulmonary  emphysema  preponderating  on 
one  side,  and  engaging  the  anterior  and  inner  portion  of  the  lung; 
and  by  passage  of  the  hollow  abdominal  viscera  into  the  thorax. 

*  See  Catalogue  of  Museum  of  Royal  College  of  Surgeons,  Ireland. 
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Dr.  Stokes  is  of  opinion  that  simple  pneumothorax,  without 
fistida  in  the  lung,  can  cause  displacement  of  the  heart  only 
when  the  aeriform  collection  is  large  in  quantity ;  and  that,  with 
fistula,  it  can  produce  this  result  only  where  the  egress  of  air  is 
prevented  during  expiration,  that  is,  where  the  fistula  is  valvular. 

I  incline  to  regard  this  view  as  somewhat  too  exclusive. 
Free  air  in  the  cavity  of  the  pleura,  with  or  without  fistula 
of  the  lung,  and  at  the  temperature  of  the  living  body,  must 
undergo  considerable  expansion  during  inspiration,  and  a  high 
degree  of  compression  during  expiration.    In  the  former  con- 
dition the  mediastinum,  as  the  most  yielding  wall  of  the  hemi- 
thorax,  is  liable  to  undergo  displacement  under  the  pressure  of 
elastic  expansion  of  the  air,  no  longer  neutralized  by  the  resi- 
liency of  the  lung  and  pulmonary  pleura;  and  in  the  latter 
state,  or  that  of  expiration,  under  the  compressing  force  of  the 
reacting  thoracic  walls  the  contained  air  must  undergo  a  high 
degree  of  condensation,  and  the  mediastinum  must  sustain  an 
equivalent  pressure  on  the  corresponding  side.  ■  These  forces,  in 
succession,  would  operate  continuously.    A  fistular  opening  in 
the  lung  of  the  average  diameter,  even  though  direct  and  patu- 
lous, is  by  much  too  narrow  to  neutralise,  though  it  may  modify 
this  pressure,  by  evacuating  the  pleura  within  the  period  of  an 
ordinary  expiration.    In  order  to  effect  this,  it  must  bear  the 
same  proportion  to  the  pleural  cavity  which  the  trachea  does  to 
the  expanded  lung ;  and  even  in  that  case  a  certain  degree  of 
obstruction  to  the  exit  of  air  would  be  necessarily  presented  at 
the  fistula,  and  an  equivalent  centrifugal  pressure  sustained  by 
the  parieties  of  the  pleural  cavity,  owing  to  the  absence  of  the 
gradual  and  well-adapted  transition  of  cubic  space  exhibited  by 
the  bronchial  system  in  its  relationship  to  the  trachea. 

Simple  pneumothorax,  then,  is  of  itself,  and  a  fortiori  in 
conjunction  with  liquid,  in  my  opinion  competent  to  effect 
lateral  displacement  of  the  heart.  After  death,  owing  to  the 
cooling  and  condensation  of  the  air  within  the  pleura,  the  heart 
will  have  returned  in  some  degree  towards  its  natural  situation. 
In  such  a  case,  therefore,  the  position  of  the  heart,  as  exhibited 
by  post  mortem  examination,  will  not  accurately  represent  its 
situation  at  the  time  of  death.    At  the  latter  period  the  dis- 
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SSrftf  ater;0Wingt°  th6altemate  e—n  and  con- 
ctensat  on  of  the  aeriform  contents  of  the  pleura  under  tho  T 

bmed  influence  of  heat  and  compression.  7^ma  o  l 

pX  oftlfr  exceT one  side>  -d 

of  the a*  a^eC°me  ^  ^  *  kteral  disloc^on 

!        ^f'  *ut  tlus  affec^n  is  usually  bilateral,  and  pretty 
equally  balanced  on  both  sides  of  the  chest;  hence  the  card  " 
displacement  resulting  therefrom  consists  usually  in  dep  e  stn 
o    he  organ  as  previously  mentioned.    Increased  the" 
Zo  .  Tf'  &ndlConse^t  displacement  of  the  heart,  may  be 
excluded  from  the  category  of  results  of  inflammation  of  ^h 
substance  of  the  organ.    Nevertheless,  an  example  has  been 
adduced  by  Professor  E.  Smith*  of  such  increase  I  the  volume 
of  the  right  lung  in  "plastic  pneumonia "  that  the  liver  and 
diaphragm  were  considerably  depressed  into  the  abdomen  In 
such  a  case  the  heart  could  hardly  escape  displacement.  Dia- 
phragmatic hernia,  involving  intrusion  of  the  abdominal  viscera 
into  the  chest,  completes  the  category  of  causes  of  lateral  dis- 
placement of  the  heart.    Comparatively  few  examples  of  this 
singular  malposition  are  on  record,  and  these  have  been  all  as- 
sociated with  partial  deficiency  of  the  diaphragm. 

Bouillaud  quotes  fromWeyland  the  following  illustrative  cases: 
"In  an  infant  which  died  some  hours  after  birth,  cadaveric 
examination  revealed  that  the  stomach,  a  great  part  of  the  in- 
testines, the  spleen,  and  the  pancreas,  were  contained  in  the  left 
side  of  the  chest.  The  right  side  included  the  heart,  the  thy- 
mus, and  the  two  lungs." 

"  An  infant  of  seven  years  died  of  vomiting,  which  had  con- 
tinued from  its  birth,  and  ultimately  became  complicated  with 
cerebral  disease.  On  opening  the  body  it  was  found  that  the 
cavity  of  the  left  side  of  the  chest,  to  the  level  of  the  second  rib, 
was  filled  with  the  convolutions  of  the  intestines.  The  heart 
was  situated  in  the  middle  line.  The  left  lung,  atrophied,  pre- 
sented scarcely  a  sixth  part  of  its  normal  volume.  The  right 
lung  was  well  formed,  and  presented  nothing  unusual."f 

The  remarkable  case  of  phrenic  hernia  with  displacement  of 

*  Dublin  Journal  of  Medical  Science,  vol.  xix. 

t  Traiti  Clinique  des  Maladies  du  Catur,  1835,  torn.  ii.  p.  524. 
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the  heart  to  the  right  side,  from  congenital  imperfection  of  the 
diaphragm  in  a  female  aged  75,  recorded  by  Cruveilhier*  de- 
serves special  notice,  as  being  in  many  respects  the  most  sin- 
gular example  of  the  kind  to  be  found  in  medical  literature. 
°  The  following  remarkable  example  of  congenital  malposition 
of  the  abdominal  and  thoracic  viscera  occurred  in  the  practice  of 
Dr.  Osborne,  and  has  been  quoted  by  Drs.  Stokes  and  Graves,  f 
I  give  it  in  the  words  of  Dr.  Stokes : 

"A  man  about  40  years  of  age  died  of  tubercular  phthisis 
(in  Sir  Patrick  Dunn's  Hospital).  The  oesophagus,  after  passing- 
through  the  usual  opening  in  the  diaphragm,  was  found  to  re- 
enter the  thorax  by  another  very  large  opening  in  the  tendinous 
expansion  towards  the  left  side.  The  stomach,  of  which  the 
1  cardiac  and  pyloric  extremities  were  approximated,  occupied 
the  inferior  portion  of  the  left  thoracic  cavity. 

"  A  considerable  portion  of  the  transverse  arch  of  the  colon 
was  also  included  in  the  left  side  of  the  chest.  These  viscera, 
loosely  but  permanently  fixed  by  means  of  the  serous  mem- 
branes, all  rested  on  the  convex  surface  of  the  diaphragm,  and 
had  pushed  the  heart  and  mediastinum  towards  the  right  side. 

"  The  margin  of  the  unnatural  opening  in  the  diaphragm  was 
formed  by  a  round  tendinous  cord,  about  the  thickness  of  a  quill, 
which  added  greatly  to  its  strength,  and  was  evidently  of  very 
ancient  formation.  The  lung,  small  and  tuberculated,  did  not 
exhibit  any  signs  of  compression,  and  was  adherent  to  the 
abdominal  viscera.  It  may  be  easily  conceived  that  the  left 
pleural  cavity  was  continuous  with  the  cavity  of  the  peritoneum, 
and  both  were  lined  by  the  one  serous  membrane." 

Dr.  Stokes  remarks,  "  This  case  is  pregnant  with  interest ;  we 
observe  in  the  adult  a  new  cause  of  displacement  of  the  heart,  and 
a  new  source  of  difficulty  in  stethoscopic  examination ;  for  it  is 
quite  evident  that  auscultation  applied  to  the  left  side  of  the 
thorax  woidd  have  furnished  very  fallacious  information,  and 
the  sounds  heard  would  have  varied  according  as  the  stomach 
and  colon  were  full  or  empty.  The  same  observation  applies 
also  to  percussion ;  and  the  fact  is  that  during  the  life  of  this 


*  Anatomie  Pathologiquc,  livraison  17. 
t  Dublin  Hospital  Reports,  vol.  v. 
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patient,  those  who  examined  his  chest  could  not  reconcile  J 
Phenomena  afforded  by  auscultation  or  percussion  wit at 
known  disease  of  the  chest.    The  respiration  was  heard ^  eve  " 
where,  except  inferiorly  and  anteriorly  on  the  left  side  and  £ 
percussion  gave  a  clearer  sound  than  natural.    No  rffle  Z 
audible  in  this  part  of  the  chest,  but  borborygmi  and  sounds  r 
sembling  those  produced  by  the  motion  of  flu!ds  in  the  Stint 
were  observed."*    This  is  the  case  on  which  Graves  and  Stok 
with  good  reason  dwell  as  affording  conclusive  evidence  of  the 
competency  of  the  stomach  to  accomplish  the  act  of  vomitin. 
unaided  by  the  abdominal  muscles,  as  vomiting  had  repeatedly 
occurred  during  the  man's  last  illness.    Dr.  Stokes  makes  the 
important  remark,  «  In  the  case  of  imperfectly  developed  diaph- 
ragm, m  congenital  dexiocardia,  and  again,  in  the  transverse 
displacement  from  disease,  the  functions  of  the  heart  are  not 
manifestly  injured  by  the  change  of  position."f 

In  the  case  just  detailed,  if  a  suspicion  had  been  entertained 
as  to  the  cause  of  thoracic  tympany,  the  crucial  test  of  causing 
the  patient  to  swaUow  some  liquid,  whilst  the  ear  or  stethoscope 
was  applied  to  the  left  chest,  might  have  been  used,  and  the 
metallic  tinkle  of  liquid  entering  the  stomach  within  a  few 
seconds  after  the  visible  movement  of  pharyngeal  contraction 
would  have  removed  all  doubt. 

Concentric  displacement  of  the  heart  consists  in  a  movement 
of  the  organ  towards  the  side  whence  the  displacing  force  ope- 
rates. Exception  may  be  taken  to  this  definition  on  the  ground 
that  the  displacing  force,  atmospheric  pressure,  acts  from  with- 
out, and  from  aU  points  of  the  circumference  of  the  chest.  This 
objection  would  be  strictly  valid.  Nevertheless,  the  above  ad- 
mission having  been  expressly  made,  the  impugned  definition, 
which  is  found  convenient,  may  be  retained  without  prejudice 
to  the  interests  of  truth. 

Concentric  displacement  is  usually  effected,  not  horizontally, 
but  diagonally  upwards  and  to  one  side.  This  is,  no  doubt,  due 
to  the  fact  that  adhesion  of  the  contracted  lung  to  the  cone  of 
the  pleura,  has,  in  the  majority  of  such  cases,  taken  place  pre- 

*  The  Diseases  of  the  Heart  and  Aorta,  1854,  p.  456. 
t  Opus  citat.,  p.  458. 
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viously  to  its  recession.  The  causes  of  concentric  displacement 
may  be  classified  under  two  heads,  namely, 

1.  Gradual  decrease  in  the  volume  of  the  lung  from  intrinsic 
or  substantive  disease  of  the  organ. 

2.  Compression  of  the  lung  by  liquid  or  air  in  the  pleura,  and 
subsequent  obliteration  of  its  vesicular  structure  by  simple 
condensation,  or  by  constriction  of  false  membrane ;  with 
removal  of  the  compressing  medium. 

The  causes  which  belong  to  the  former  category  are  these : 

1.  Tubercular  atrophy  of  the  lung,  with  or  without  cicatriza 
tion. 

2.  Cirrhosis  of  the  lung. 

3.  Chronic  gangrene  of  the  lung. 

Tubercular  atrophy  of  the  lung,  as  a  cause  of  concentric  dis- 
placement of  the  heart,  has  been  well  illustrated  by  Dr.  Stokes, 
who  explains  the  absence  of  cardiac  displacement  in  ordinary 
phthisis  by  the  usual  presence  of  the  disease  in  both  lungs,  and 
by  the  inflation  of  cavities  in  its  advanced  stages.  The  cases  in 
which  it  is  most  likely  to  be  presented  are  those  familiar  to 
every  physician  much  conversant  with  thoracic  disease,  in  which 
a  slow  process  of  wasting  of  the  lung  substance,  accompanied 
with  softening  of  small  and  distinct  masses  of  tubercle,  and  for- 
mation of  minute  disseminated  cavities,  occurs.  In  such  cases 
there  is  extreme  flattening  and  retrocession  of  the  anterior  wall 
of  the  chest  on  one  side,  whilst  the  physical  signs  are  those  of 
small  cavities  dispersed  throughout  the  lung. 

Dr.  Stokes  dwells  upon  the  fact  that  in  many  such  cases  cica- 
trization of  the  cavities  takes  place,  and,  in  either  view,  and 
perhaps  likewise  in  some  measure  from  the  comparative  im- 
munity of  one  lung,  the  patients  not  unfrequently  survive  many 
years,  in  a  state  of  broken  health,  which  ordinarily  ends  in  death 
within  as  many  months. 

Many  cases  of  this  kind  have  come  under  my  notice,  and  in 
most  of  them  I  have  observed  a  proclivity  to  copious  haemop- 
tysis. The  patients  sometimes  cease  to  cough  and  actually 
recover  flesh,  especially  on  removal  to  the  country ;  but  the 
physical  signs  remain  unaltered. 

The  direction  of  displacement  from  the  cause  last  mentioned 
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the  apex  of  the  lung  to  the  cone  of  the  pleura  has  previously 
taken  place  Whether  displacement  of  the  heart  beTuc  to 
traction  of  the  retreating  lung,  as  is  generally  held  to  be  Z 
case,  or  to  atmospheric  pressure,  as  I  bene™  it  is,  the  diagonal 
movement  would  be  eouallv  explicable,  because  in  eith 7 Z 
the  receding  chest-wall  and  the  adjacent  viscera  would  Mow 
the  retracting  lung. 

Cirrhosis  of  the  lung,  or  dilatation  of  the  bronchial  tubes  with 
condensation  and  atrophy  of  the  pulmonary  substance,  and  re- 
cently named  "fibroid  phthisis,"  by  Dr.  Andrew  Clark,  is  the 
most  frequent  cause  of  concentric  displacement  of  the  heart 
It  operates  in  the  same  manner  as  chronic  tubercular  atrophy  • 
but  with  tins  difference,  that  displacement  is  usually  effected 
m  the_  horizontal  line,  and  because,  as  I  believe,  antecedent 
pleuritic  adhesion  to  the  apex  of  the  pleura  is  not  common* 
Ine  diognosis  between  the  two  last-mentioned  causes  will  be  ; 
found  m  many  cases  difficult,  and  must  rest  mainly  upon  the 
evidence  of  actual  excavation  upon  the  one  hand,  and  upon  the 
special  symptoms  and  signs  of  cirrhosis  on  the  other;  amongst 
which  I  rank  in  the  first  place,  a  state  of  general  and  varicose 
engorgement  of  the  superficial  veins  of  the  extremities,  asso- 
ciated with  great  emaciation.    Displacement  of  the  heart,  con- 
secutive to  the  removal  of  air  or  liquid,  may  be  best  diagnosed 
by  reference  to  the  previous  history,  if  such  can  be  obtained 
from  an  accurate  and  reliable  source.    The  displacement  is 
always  towards  tlie  sound  side  of  the  chest,  in  the  first  instance, 
and  subsequently  towards  the  affected  side ;  whereas  concentric 
displacement  is  primarily  towards  the  affected  side,  and  is  per- 
manent. 

Backward  displacement  of  the  heart  may  take  place  as  the 
result  of  tumors  in  the  anterior  mediastinum;!  collections  of  air, 
pus,  or  blood  in  the  same  situation,  or  a  posterior  exostosis  of 

*  Dr.  Hughes  exhibited  before  the  Pathological  Society  of  Dublin,  in  the  Session 
1873-4,  an  example  of  cirrhosis  of  the  left  lung,  with  displacement  of  the  heart  to  a 
point  beneath  the  left  clavicle.  But  in  this  case  there  were  several  vomicae  in  the 
lung,  which  was  adherent  to  the  cone  of  the  pleura. 

t  See  Case  64  (A.  Murray)  "Cancer  in  Anterior  Mediastinum." 
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the  sternum.  Normally,  the  point  of  apex-pulsation  varies 
slightly  with  the  position  of  the  body.  Thus,  in  the  supine 
posture  the  apex  recedes  somewhat,  and  its  impulse  is  less  dis- 
tinctly felt ;  in  the  prone  position,  on  the  contrary,  it  is  brought 
by  the  weight  of  the  heart  into  persistent  contact  with  the 
anterior  wall  of  the  thorax ;  and  in  the  lateral  positions  it  gravi- 
tates about  half  an  inch  to  the  corresponding  side. 

As  to  the  cause  of  the  stroke  of  the  heart  against  the  side,  on 
which  the  phenomenon  of  impulse  depends,  the  most  plausible, 
because  apparently  the  most  scientific,  theory,  is  that  first  pro- 
pounded by  Sir  James  Alderson,  and  now  known  as  that  of 
Gutbrod.  This  is  the  recoil  theory,  and  is  identical  with  that 
by  which  the  recoil  of  firearms,  on  being  discharged,  is  ex- 
I  plained.  In  the  latter  case,  the  recoil  is  due  to  the  sudden 
derangement  of  equality  of  pressure  on  the  internal  surface  of 
the  arm  at  the  moment  of  its  discharge,  which  results  from  the 
absence  of  an  opposing  wall  at  the  point  of  exit.  The  conse- 
quence is,  that  whereas  at  all  other  points  centrifugal  pressure 
is  neutralized  by  equal  pressure  upon  opposite  points,  the  pres- 
sure made  upon  the  surface  opposite  to,  and  equal  in  extent 
with,  the  orifice  of  exit,  is  not  so  neutralized,  and  tends  to  pro- 
pel the  entire  body  in  the  direction  in  which  it  operates. 
Unfortunately,  however,  for  the  ingenious  authors  of  this  theory, 
the  simplicity  of  which  so  strongly  recommends  it  to  our  ac- 
ceptance, the  parallel  cannot  be  sustained ;  the  recoil  of  firearms 
is  in  fact,  and  perceptibly,  posterior  in  time  to  the  explosion,  as  it 
must  be  if  dependent  upon  the  agency  above  explained ;  whereas 
the  impulse  of  the  heart  is  strictly  synchronous  and  coeval  with 
the  first  sound.  I  do  not  wish  to  deny  that  on  the  principle 
stated,  a  recoil  of  the  apex  must  and  does  take  place ;  but  it  is. 
in  the  direction  of  the  orifice  of  the  aorta,  i.e.,  downwards,  hack- 
wards,  and  towards  the  left,  and  in  time  perceptibly  later  than 
the  first  sound ;  it  is  the  force  by  which  the  ventricles  are  elon- 
gated after  systole,  and  the  apex  lowered  to  the  position  which 
it  occupied  previously  to  that  act.  It  is  well  exemplified  in 
pericardial  frottement  at  the  apex,  which  is  usually  character- 
ized by  a  double  rub,  the  first  element  of  which  coincides  with 
the  impulse  and  the  first  sound;  and  the  second  with  the  descent 
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of  the  apex,  and  is  an  abrupt,  vigorous,  and  manifestly  a  «  back" 

Dr.  Sibson  maintains  that,  during  the  impulse,  the  apex  and 
the  anterior  walls  of  the  ventricles  move  forwards  by  a  leVer 
movement  the  fulcrum  being  the  base  of  the  pericardii 
attached  to  the  central  tendon  of  the  diaphragm!  and  lZ 
tense  by  attachment  above  to  the  investments  of  the  S 
vessels.  He  says,  the  apex  moves  forwards  and  to  the  S 
with  a  revolving  movement  upwards  j  there  is  a  movement  for- 
wards and  outwards,  « the  ventricles  over  their  whole  surface 
make  a  direct  thrust  against  any  object  upon  which  they  im- 
pinge, and  wherever,  therefore,  they  come  in  contact  with  the 
walls ,  of  the  chest."  The  impulse  is,  therefore,  in  his  opinion 
due  to  the  impact,  not  alone  of  the  apex,  but  of  a  great  por- 
tion of  the  anterior  surface  of  the  ventricles.  The  cause  of 
impulse  he  considers  to  be  quintuple,  viz. : 

1.  Muscular  rigidity. 

2.  Lever  movement  of  ventricles. 

3.  Outward  pressure  of  blood. 

4.  Movement  of  repulsion  (Alderson,  Gutbrod,  and  Skoda) 

5.  Lengthening  downwards  of  blood-column  in  aorta  and 
pulmonary  artery* 

Pettigrew  has  shown  that  the  fibres  of  the  ventricles  com- 
mence and  end  at  the  ventricular  orifices ;  they  therefore  form 
elongated  loops,  the  extremities  of  which  are  fixed  at  the  base, 
whilst  the  looped  portion,  forming  the  apex,  is  free.  Now,  the 
direction  of  the  heart's  axis  in  a  state  of  quiescence  being 
downwards,  forwards,  and  to  the  left,  at  an  angle  of  about  15°, 
and  the  anterior  wall  of  the  chest  forming  a  nearly  vertical 
plane  in  front  of  it,  the  contraction  of  a  group  of  such  fibres, 
interlaced  at  the  apex,  must,  by  raising  the  apex  towards  their 
fixed  points  at  the  base,  bring  it  into  forcible  collision  with  the 
anterior  thoracic  wall,  at  a  point  somewhat  above  the  level  of 
their  loops  in  a  state  of  repose.  Hence  the  impulse  of  the  heart. 

Double  impulse,  as  already  stated,  is  associated  with  left  ven- 
tricular hypertrophy  of  the  excentric  form.  It  is  due  to  strong 
diastolic  reaction  of  the  left  ventricle  at  the  moment  of  inci- 

*  Medical  Anatomy,  last  fasciculus,  1869. 
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pient  diastole,  and  coincides,  therefore,  with  the  period  of  ven- 
tricular recoil,  according  to  Gutbrod's  theory. 

The  ventricle  being  hypertrophied,  and  its  cavity  dilated,  it 
is  readily  conceivable  that,  as  the  volume  of  blood  entering  it 
is  in  proportion,  its  reaction  or  recoil  would  involve  a  second 
impulse.  Two  forces  are,  no  doubt,  in  operation  here :  the 
reaction  of  discharge  as  already  explained,  and  the  action  of 
influx  from  the  auricle  at  the  moment  of  cessation  of  ventri- 
cular systole.  Quite  irrespectively  of  the  explanation  just 
offered,  in  regard  to  which  difference  of  opinion  is  admissible, 
the  phenomenon  of  double  impulse  is  pathognomonic  of  dilated 
hypertrophy  of  the  left  ventricle,  as  yet  in  a  state  of  tissue- 
soundness* 

The  first  sound  of  the  heart  coincides  with  the  impulse  and 
the  first  two-thirds  of  ventricular  systole ;  it  is  the  product  of 
a  two-fold  cause ;  namely,  the  impulse  of  the  ventricles,  and 
the  sudden  tension  of  the  auriculo-ventricular  valves  and 
chordae  tendinese.  Other  causes  of  sound,  at  the  moment  of 
ventricular  systole,  have  been  insisted  upon ;  for  example,  the 
mutual  friction  of  the  fibres  of  the  ventricles,  giving  rise  to  the 
muscular  susurrus  ;  the  rush  of  blood  over  the  rough  surface  of 
the  ventricles,  and  through  the  arterial  orifices ;  and  the  sudden 
raising  of  the  sigmoid  valves. 

The  last-mentioned  cause  cannot,  in  any  degree,  contribute  to 
the  first  sound,  because  the  only  sonorific  element  of  valvular 
movement,  namely,  valve-tension,  is  not  involved  in  it.  The 
valves  are  raised  by  a  pressure  ah  intra,  but  are  in  no  degree 
subjected  to  tension;  hence,  they  can  contribute  no  factor  of 
systolic  sound,  unless  by  obstruction,  which  implies  disease. 

The  sound  produced  by  the  movement  of  blood  over  a  rough 
surface  is  certainly  not  of  the  character  of  the  first  sound  of  the 
heart,  which  seems  to  be  a  compound  of  a  "thud"  and  a 

*  Dr.  Stokes  has  called  attention  (Diseases  of  the  Heart  and  Aorta,  p.  328,)  to  an 
impulse  of  a  peculiar  character,  which  is  occasionally  met  with  in  cases  of  extreme 
softening  and  attenuation  of  the  left  ventricle  ;  the  impulse  is  diffused,  weak,  and 
flapping,  and  suggests  rather  the  passive  shoe  of  an  aneurism  than  the  active  im- 
pulse of  the  ventricles.  This  observation  I  have  often  verified  ;  it  is  of  great  diag- 
nostic value. 
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«  click;"  the  former,  as  I  believe,  caused  by  the  impulse  of  th. 
venules,  and  the  latter  by  the  sudden  tension  of  the 
ventricular  valves  and  chorda?  tendinefe. 

The  theory  of  muscidar  susurrus,  as 'applied  to  the  heart  iti 
explanation  of  its  first  sound  by  several  writers,  and  recently 
advocated  with  so  much  ability  by  Professor  Haughton  *  implies 
asynchromsm  of  contraction  of  the  fibres  of  the  ventricles  a 
m  voluntary  muscles;  otherwise,  manifestly,  intrinsic  friction 
could  not  occur  m  the  ventricular  walls.    But  there  is  no  asvn 
chronism;  the  fibres  of  the  ventricles  contract  simultaneously 
and  hence  they  develop  no  sound  of  interfascicular  friction  The 
theory  of  mutual  collision  of  the  blood-corpuscles  scarcely  de'- 
serves  notice;  a  sound  produced  by  such  a  cause  would  be  of  a 
blowing  character,  as  is  the  basic  murmur  of  anemia  •  but  in 
health  the  first  sound  of  the  heart  partakes  in  no  degree  of  this 
character. 

The  duplex  constitution  of  the  first  sound,  and  the  twofold 
cause  to  which  it  is  due,  as  above  stated,  viz.,  the  impulse  of  the 
ventricles  and  the  tension  of  the  auriculo-ventricular  valves 
are,  to  my  mind,  satisfactorily  proven  by  its  occasional  re- 
duplication, to  which  special  reference  will  be  made  further 
on ;  suffice  it  here  to  say,  that  reduplication  of  the  first  sound 
is  the  result  of  its  resolution  into  the  above-mentioned  two 
elements. 

Dogiel  and  Ludwig  conclude  from  some  experiments  per- 
formed by  them,  that  the  first  sound  is  due  to  the  contraction 
of  the  muscular  fibres  of  the  ventricles  exclusively,  and  that 
valve-tension  has  no  share  in  its  production.     Dogs  were 
poisoned  with  curara,  the  heart  was  exposed,  and  artificial  res- 
piration was  maintained.    The  venas  cavas,  pulmonary  artery, 
pulmonary  veins,  and  aorta,  were  successively  ligatured  at 
their  junction  with  the  heart.    The  heart  was  then  removed 
from  the  body  of  the  animal,  and  placed  in  a  glass  vessel  filled 
with  defibrinated  blood.    By  means  of  a  peculiar  arrangement, 
a  stethoscope  was  made  use  of  for  the  purpose  of  auscultating 
the  heart  within  the  vessel.    As  long  as  the  heart  pulsated,  a 
first  sound,  but  faint,  was  heard.    They  declare  that  previous  to 

*  Outlines  of  a  New  Theory  of  Muscular  Action,  1863. 
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the  removal  of  the  heart  from  the  body  a  similar  result  was 
obtained* 

In  reference  to  the  foregoing,  Guttmann  announces  that  he 
has  repeated  the  experiments  of  Dogiel  and  Ludwig,  with,  to  his 
mind,  a  contrary  result.  He  declares  that  in  the  bloodless  heart 
the  systolic  sound  has  a  character  quite  different  from  that  pro- 
duced in  the  heart  when  the  blood  is  flowing  through  it,  and 
causing  forcible  closure  and  tension  of  the  valves ;  but  even  in 
the  bloodless  heart,  he  maintains  that  valve-tension  is  not  en- 
tirely excluded,  inasmuch  as  when  it  contracts,  the  papillary 
muscles  continue  to  cor  'Tact  and  tighten  the  valves.-f* 

There  is  much  force  in  the  foregoing  remarks  of  Guttmann,  but 
in  other  respects  the  experiments  detailed  are  singularly  incon- 
clusive. Delegation  of  the  vessels  connected  with  the  heart,  even 
if  this  were  clone  in  the  order  of  the  circulation,  could  not  have 
been  accomplished  within  the  period  of  a  single  cycle  of  cardiac 
movement,  so  as  effectually  and  completely  to  exclude  blood 
from  the  heart;  and  if  this  were  not  effected,  valve-pressure 
and  tension  became  inevitable,  so  long  as  the  contractions  of 
the  heart  continued.  Hence,  the  valvular  element  of  sound 
cannot  be  regarded  as  excluded  in  these  experiments. 

Reduplication  of  the  first  sound  of  the  heart  may  be  exhibited 
in  four  different  connections  : 

1st  and  oftenest,  it  is  associated  with  simple  functional  de- 
rangement of  the  heart,  as  evinced  by  nervous  palpitation 
and  fluttering  at  the  precordium  (vide  "Neurosis,"  Mr.  Eale- 
han) ;  variation  in  the  rate  of  the  pulse  without  irregularity ; 
and  flushings.  There  is  likewise  usually  anaemia  in  some 
degree,  and,  in  young  females,  leucorrhcea  and  cervical 
venous  hum. 

2nd.  Attenuation  and  weakness  of  the  ventricles,  as  exhibited 
in  middle  age  by  those  of  a  nervous  and  fretful  tempera- 
ment, and  evinced  by  feeble  cardiac  action  with  or  with- 
out irregularity,  and  sharp  clear  sounds. 

*  Ludwig's  Arbeiten,  1868.  Abstract  by  Hermann  in  Centrulblatl,  No.  31,  1868  ; 
and  Dublin  Quarterly  Journal  of  Medicine,  November,  1869. 

t  Virchow's  Arch.,  xlvi.,  p.  223  ;  also  Journal  of  Anat.  and  Physiology,  No.  V. 
(November,  1869),  p.  168. 
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3rd  Weak  and  softened  heart  in  process  of  tissue-degenera- 

turn,  with  dilated  and  atheromatous  arteries 
4th.  Ventricular  hypertrophy  of  the  simple  form. 
Ihe  attempt  to  explain  the  phenomenon  of  reduplication  of 
the  first  sound,  m  any  of  these  conditions,  would  involve  specu- 
lation m  the  region  of  the  unknown.    In  the  first  three  there  is 
presumably,  derangement  either  of  synchroniety  in  the  influx  of 
nerve-force,  or  of  muscular  irritability  in  the  walls  of  the  heart 
It  is  conceivable  that,  owing  to  one  or  both  of  these  causes,  the 
contraction  of  the  papillary  muscles,  and,  therefore,  the  tension 
ot  the  tendinous  chords  and  the  valves,  may  be  perceptibly  later 
in  occurrence  than  that  of  the  ventricular  walls.    Such  derange- 
ment would  not,  of  necessity,  involve  retroversion  of  the  valves 
and  reflux  of  blood,  because,  by  the  pressure  of  the  mass  of 
blood,  the  valves  are  brought  into  mutual  apposition  at  the  first 
moment  of  ventricular  contraction,  whereas,  valve-tension  and 
sound  are  the  joint  product  of  parietal  and  papillary  contrac- 
tion.   In  the  former  of  these  periods  the  active  pressure  upon 
the  valves  is  comparatively  insignificant,  and  the  mere  exten- 
sion of  the  papillary  muscles  and  tendinous  chords  suffices  to 
prevent  their  retroversion;  but,  during  the  latter  period,  cor- 
responding to  the  acme  of  ventricular  systole,  the  active  con- 
traction of  the  papillary  muscles  is  requisite  to  obviate  that 
result.   Of  its  occurrence  in  simple  hypertrophy,  an  explanation 
will  be  given  further  on. 

Reduplication  of  the  first  sound  I  therefore  regard  as  equi- 
valent to  the  resolution  of  it  into  its  two  constituent  elements, 
the  ventricular  impulse,  and  the  click  of  valvular  tension  ; 
accordingly,  the  former  element  of  the  double  sound  should  be 
of  a  dull  and  muffled  character,  and  the  latter  sharp  and  clear. 
Such  is  actually  the  case,  according  to  my  experience,  without 
an  exception. 

Suppression  of  the  first  sound  may  occur  in  either  of  the 
following  conditions,  viz : 

1.  Adipose  softening  of  the  heart. 

2.  Typhous  softening  of  the  ventricles. 

Loss  of  the  first  sound,  in  the  former  of  these  conditions,  is  the 
result  in  greatest  part  of  the  enfeeblement  of  the  ventricles  by 
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structural  deterioration,  by  which  both  the  impulse  of  the  ven- 
tricles and  the  tension  of  the  valves  are  impaired;  it  is,  how- 
ever in  some  degree  likewise  due  to  imperfect  conduction  of 
sound  through  the  softened  walls  of  the  ventricles.  It  will  be 
hereafter  shown  that  suppression  of  impulse  and  of  first  sound, 
in  association  with  a  certain  group  of  symptoms  having  refer- 
ence chiefly  to  the  encephalon  and  the  pulse,  warrants  the 
diagnosis  of  fatty  heart. 

Louis  has  called  attention  to  suppression  of  the  first  sound  ot 
the  heart  in  enteric  fever,  as  indicative  of  softening  of  the  ven- 
tricles *    Dr.  Stokes  subsequently  pointed  out  this  sign  as 
peculiar  to  typhus  fever  from  the  sixth  to  the  fourteenth  day ; 
and  in  typhus,  and  when  not  previously  exhibited,  as  pathog- 
nomonic of  ventricular  softening.    Most  frequently  the  left 
ventricle  only  will  be  found  in  this  condition ;  occasionally  both 
ventricles  are  engaged,  but  the  left  in  a  greater  degree  than 
the  right ;  and  still  more  rarely  the  entire  organ  is  similarly 
affected.  The  condition  adverted  to  is  not  the  result  of  putrefac- 
tive change ;  it  is  strictly  pathological,  non-inflammatory,  and 
specific  in  character.    Although  indicative  of  so  grave  a  struc- 
tural lesion  of  a  vital  organ,  this  sign  is  not  usually  associated 
with  a  fatal  issue  of  the  disease,  and  constitutes  an  indication 
for  the  free  administration  of  wine.f 

Association  of  phenomena  with  the  systole  of  the  ventricles. 
Concurrently  with  the  commencement  of  ventricular  systole,  as 
already  stated,  the  impulse  and  the  first  sound  are  delivered, 
which  imply  the  impact  of  the  apex  against  the  chest  wall,  and 
the  closure  and  tension  of  the  auriculo-ventricular  valves. 

Preparatory  to  the  impulse,  as  pointed  out  especially  by 
Professor  Harford,!  the  base  of  the  ventricles  descends,  whilst 
the  apex  ascends,  but  to  a  less  extent,  and  the  central  portion 
expands  or  attains  increased  bulk.  By  the  descent  of  the  ven- 
tricles space  is  afforded  for  the  diastole  of  the  auricles,  and  a 
point  of  resistance  is  given  to  the  aorta  and  pulmonary  artery, 
which  are  about  to  be  put  upon  the  stretch  by  the  vigorous 


*  Researches  on  Guslro-Enieritis,  Bowditch's  translation,  vol.  i. 

t  Dublin  Journal  of  Medical  Science,  and  Diseases  of  the  Heart  and  Aorta,  p.  370. 

\  The  Action  and  Sounds  of  the  Heart,  1860. 
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injection  of  blood  from  the  ventrirlpa    Ti,Q  m    j  .  , 

taneously  wrth  the  impulse  of  the  heart,  but  the  radials  percep- 
tibly later  than  the  impulse.  i^^ep- 

Br.  Burdon  Sanderson  says  the  radial  pulse  is  one-sixth  of  a 
second  later  than  that  of  the  carotids,  owing  to  the  e Ski* of 

ponement  of  the  peripheral  expansion.    He  says  the  heart  exerts 
.    ts  gTeatest  vrgour  at  the  commencement  of  Utricular  ysto 
n  forcing  open  the  sigmoid  valve,    The  rate  of  transmVs  n 
of  the  percussion  wave  m  the  arteries  he  calculates  at  about  90 
fe    per  second    The  bursting  open  of  the  aortic  valves  cause 
eZ^n  which  may  be  mistaken  for  ordinary  arterial 

During  the  contraction  of  the  left  ventricle,  according  to 
Sibson     the  cavity  changes  its  place,  being  more  to  the  right 
and  with  its  axis,  which  was  formerly  in  the  direction  of  the 
auricle  now  pointing  to  the  aorta.    The  contraction  proceeds  in 
a  twisting  manner;  the  blood  is,  as  it  were,  wrung  out  of  the 
cavity,  and  with  a  current  that  takes  naturally  the  twisted  , 
direction  of  the  spring  and  arch  of  the  aortaf 
_  "  The  cavity  of  the  ventricle,  which  at  the  end  of  the  diastole 
is  somewhat  egg-shaped,  is  totaUy  changed  in  form  at  the  end 
of  the  systole.    It  is  then  narrow  and  triangular,  except  towards 
the  apex,  where  it  is  obliterated;  and  it  presents  a  spiral  twist, 
m  a  direction  from  the  aortic  orifice  to  the  apex.    This  spiral 
course  commences  at  the  aortic  valves,  where  it  bears  backwards 
and  from  right  to  left,  is  just  appreciable  in  the  body  of  the 
cavity,  and  becomes  again  marked  towards  the  apex,  where  it 
bears  forwards  and  from  left  to  right"! 

a  \ftf™dfvered  at  University  College,  Lecture  vi.  ;  Medical  Times  and  Gazette, 
April  29,  1871. 

t  Prov.  Med.  Transact.,  1844,  p.  51S. 

t  Medical  Anatomy,  last  fasciculus,  < •  Movements  and  Sounds  of  the  Heart. " 
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The  blood  thus  escapes  from  the  ventricle  in  a  succession  of 
spiral  curves,  by  which,  as  in  the  rifle,  precision  of  movement  is 
insured  and  the  effects  of  friction  are,  to  a  certain  extent,  ob- 
viated '  The  spiral  fibres  of  the  walls  grasp  the  papillary 
muscles  and  fleshy  columns  « like  the  coils  of  a  serpent,"  forcing 
them  together  and  expelling  the  blood.  The  mitral  portion  of 
the  ventricle  is  entirely  obliterated  by  the  packing  of  the  papil- 
lary muscles  and  fleshy  columns,  leaving  for  the  passage  of  the 
blood  only  the  small  spiral  channel  already  described,  as  leading 
in  the  direction  of  the  aorta.  , 

In  relation  to  the  closure  of  the  mitral  valve  m  systole,  a 
space  of  much  interest  has  been  described  by  Sibson,  under  the 
name  of  "  intervalvular  space,"  into  which  "  the  aortic  valves 
during  diastole,  play  directly  f  and  owing  to  the  existence  of 
which  "the  mitral  valve  is  closed  up  to  the  end  of  systole,  by 
the  pressure  of  the  blood  on  its  anterior  flap."    "  Its  immediate 
walls  are  everywhere  rigid  and  aponeurotic,  and  it  cannot,  there- 
fore, be  compressed  by  the  contraction  of  the  muscular  walls 
during  the  systole."    This  space  is  described  as  being  bounded 
in  front  by  the  aortic  valves,  behind  by  the  anterior  segment  of 
the  mitral  valve,  to  the  right  by  the  central  fibro-cartilage  or 
tendinous  septum,  and  externaUy  or  to  the  left  by  the  muscular 
waU  of  the  ventricle,  "  which  is  here  lined  by  a  rigid  aponeu- 


rosis  * 


He  says  that,  in  contraction,  the  left  ventricle  forms  a  shoulder 
round  the  mitral  valve,  which,  however,  it  never  touches.  The 
direction  and  range  of  movement  of  the  walls  of  the  several 
chambers  of  the  heart,  and  the  relative  direction  and  course  of 
the  several  currents  of  entrance  and  exit,  are  admirably  repre- 
sented in  the  annexed  engravings  (Figs.  XVII  and  XVIII), 
borrowed  from  Dr.  Sibson. 

Dr.  Sibson  refers  to  these  engravings  in  the  following  terms : 
"  In  order  that  the  successive  movements  of  the  heart  might  be 
observed  with  accuracy,  a  millimetre  measure  was  stretched  across 
the  organ,  as  in  Fig.  I  [XVII],  and  its  precise  position  in  relation 
to  the  measure  was  noticed,  first  at  the  end  of  the  diastole,  and 
then  of  the  systole."    "  In  those  figures  [XVII  and  XVIII]  the 

*  Medical  Anatomy. 


PHENOMENA  OP  THE  HEAET'S  ACTION 


Fro.  XVII. 


Fig.  XVIII. 


MODE  OF  EXIT  OF  BLOOD  FROM  VENTRICLES. 
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Fig.  XIX. 


Fig.  XX. 


outlines  of  the  cavities  of  the  heart  and  the  great  vessels  are  in- 
dicated, at  the  end  of  the  systole  of  the  heart  by  continuous  lines; 
at  the  end  of  the  diastole  by  interrupted  or  dotted  lines.  The 
dotted  are  less  accurate  than  the  interrupted  lines.    The  systolic 
movements  are  everywhere  shown  by  arrows,  the  extent  of  the 
movements  being  marked  by  the  length  of  the  arrows.    It  is 
more  difficult  to  watch  and  measure  the  movements  of  the  heart 
at  the  side  than  at  the  front.  The  side  view,  Fig.  II  [XVIII],  is, 
therefore,  not  so  accurate  as  the  front  view,  Pig.  I  [XVII].  I 
believe,  however,  that  both  figures  very  fairly  represent  the 
movements  of  the  heart. 

"  In  the  left  ventricle,  the  aperture  of  entrance  through  the 
mitral  orifice  is  contiguous  to  the  aperture  of  exit  at  the  aorta, 
the  two  orifices  being  separated  by  a  membranous  septum.  In 
the  right  ventricle  the  aperture  of  entrance  through  the  tricuspid 
orifice  is  at  a  distance  from  the  aperture  of  exit  at  the  pulmo- 
nary artery,  the  two  orifices  being  separated  by  the  muscular 
channel  of  the  conus  arteriosus.  In  the  left  ventricle  the  current 
of  blood  inwards,  which  descends  during  diastole  behind  the 
anterior  segment  of  the  mitral  valve,  is  parallel  in  direction  to  the 
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"  ***  the  syst„,ein 
the  current  of  Wood  £K  °  f  ™*rij 

Wood  outwards  since Tl  ,  ,  !  '  angle3  to  the  ™>™*  el 
to  left,  and  Ws' ft  £  Sot"* J 
During  the  systole  the  stream  „f  1 1  P.  a"f  XX  annexed], 
a  spiral  direction  towa dsTe  aorfel  S  ^ 

of  blood  in  the  rio'ht  Vpn*™„i        •,         ^JAJ-    J-ne  stream 

uivea  direction  upwards,  backwards,  and  inwards  of  rbP  ,00, 
::  ~-d  the  Penary  artery/  In  J^^"^ 
anterior  segment  of  the  mitral  valve,  and  the  right  and  left 
papery  muscles,  form  a  hollow  channel  for  the  stream  of  blood 

of  theVXeTdtht0  M  aOTta'  ^  ^  the  ^ ^ 
ot  the  valve.    In  the  right  ventricle  the  stream  of  blood  as  it 

ascend    sweeps  onwards  at  right  angles  to  the  under  surL 
of  the  tricuspid  valve,  and  rushes  between  and  across  the  papil- 
ary  muscles,  and  through  the  tendinous  cordage  that  connects 
those  muscles  to  the  valve."*  connects  1 

mLZ  coi T;ed  ^at  the  relative  position  of  the 

muscles  and  fleshy  columns  on  the  inner  surface  of  the  ventricle 
is  such  that,  at  the  acme  of  systole,  the  former  pass  mutually  to 
opposite  sides  of  the  chamber,  and  so  by  crossing  lines  of  tension 
stretch  the  valves  to  the  uttermost,  and  thus  oppose  to  the  es- 
caping blood  at  the  acme  of  systole,  the  maximum  of  resistance.! 
Sibson  says  the  tip  of  the  anterior  right  papillary  muscle  con- 
tracts towards  the  septum,  and  those  of  the  left  approach  each 
other,  and  both  extremities  are  approximated  to  the  «  zone  of 
rest,  or  stable  equilibrium." 

The  short,  or  systolic  pause,  equal  in  duration  to  one-third  of 
the  systole,  immediately  succeeds  the  impulse  and  the  first 
sound.  During  this  brief  period  of  silence  the  ventricles  are 
still  m  contraction,  and  blood  is  in  forced  and  rapid  efflux 
through  the  aorta  and  pulmonary  artery,  the  auriculo-ventri- 

*  Opus  citat.,  p.  13. 

t  See  a  paper  by  the  author  in  the  British  Medical  Journal,  December,  1867. 
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cular  valves  being  closed,  and  the  sigmoid  valves  raised.  If  the 
ventricles  were  not  still  in  contraction,  the  second  sound,  being 
determined  by  arterial  reaction,  would  immediately  succeed  the 
first  On  the  other  hand,  it  is  no  less  clear  that  if  ventricular 
svstole  persist  through  the  short  pause,  the  first  sound,  if  m  any 
measure  due  to  the  mutual  friction  of  the  fibres  of  the  ventricles 
in  contraction,  or  to  the  attrition  of  the  escaping  blood  against 
the  walls  of  the  ventricles  and  arteries,  should  be  likewise,  m 
some  deoree,  continued  through  it.  That  no  sound  is  audible, 
however'through  one-third  of  the  period  of  ventricular  systole, 
is  to  my  mind  proof  that  neither  of  these  alleged  causes  of  the 
first  sound  contributes  in  any  measure  to  its  production. 

The  force  actually  exercised  by  the  heart  in  contraction  is  a 
problem  of  great  interest,  but  the  solution  of  it  is  attended  with 
'  much  difficulty,  partly  from  the  abstruse  nature  of  the  inquiry 
itself,  but  in  a  great  degree  also  from  the  number  of  minor 
problems  involved  in  it. 

Hales  calculated  from  his  experiments  that  the  hydrostatical 
pressure  within  the  hearts  of  oxen  and  horses  amounts  to  nine 
feet  perpendicular  of  liquid  blood. 

Dr.  Haughton  estimates  that  in  the  human  heart  at  9*923 
feet;  and  calculates- that  each  ounce  of  human  heart-muscle  is 
capable  of  lifting  a  weight  of  201bs.  through  the  height  of  one 
foot  every  minute;  and  finally,  that  in  health,  a  propelling  force 
equivalent  to  this  is  actually  in  operation  throughout  our  lives.* 
The  second  sound  terminates  the  short  or  systolic  pause  ;  it  is 
sharp,  clear,  and  abrupt;  loudest  at  mid-sternum,  and  at  the 
sternal  end  of  the  left  second  intercostal  space.    Around  each  of 
these  centres  it  is  diffused  through  a  radius  of  about  two  inches 
in  the  adult  male,  but  with  greater  distinctness  in  three  lines  of 
direction  than  in  others,  viz.,  downwards  and  to  the  left  towards 
the  apex ;  vertically  downwards  to  the  xiphoid  cartilage ;  and 
upwards  to  the  right  second  costo-sternal  junction. 

The  second  sound  is  much  more  extensively  diffused  in 
females  and  in  children,  because  in  childhood  and  in  the  female 
sex  it  is  of  a  sharper  and  clearer  quality,  and  the  thoracic  frame - 

*  Lectures  on  The  Principle  of  Least  Action  in  Nature,  Lecture  III.  ;  British 
Medical  Journal,  June  17,  1871. 
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work  in  these  subjects  is  a  better  conductor  of  sound.  I  have 
repeatedly  heard  the  second  sound,  and  the  first  still  more  dis- 
tinctly, under  both  clavicles,  and  extensively  on  either  side  of 
the  back,  in  nervous  females.  ,  In  children  this  is  the  rule,  and 
absence  of  the  cardiac  sounds  at  any  point  of  the  chest,  the  rare 
exception. 

As  to  the  cause  of  the  second  sound,  there  is  now  no  second 
opinion  amongst  writers  of  authority.  It  is  the  product  of  the 
sudden  closure  and  tension  of  the  sigmoid  valves  in  the  aorta 
and  pulmonary  artery,  under  the  elastic  reaction  of  the  walls  of 
these  vessels,  consecutive  to  ventricular  systole.  The  contractile 
force  of  the  ventricles  is  in  great  part  stored  up  or  rendered 
latent  in  the  walls  of  these  vessels,  to  be  restored  as  reacting 
force,  by  which  the  vessels  resume  their  normal  diameter  at  the 
end  of  ventricular  systole,  propelling  the  contained  blood  on- 
wards, and  so  completing  and  sustaining  the  wave  of  pulsation; 
but  likewise  repelling  it  in  the  direction  of  the  ventricles,  and 
thus  closing  the  sigmoid  valves  with  an  audible  click,  consti- 
tuting the  second  sound.  The  two  sounds  of  the  heart  may  be 
therefore  contrasted  in  regard  to  quality,  duration,  constitution, 
cause,  and  mode  of  origin  as  follows,  viz. : — 

First  sound.  Second  sound* 

Quality  ...       Dull.  Clear. 

Duration  ...       Prolonged.  Abrupt. 

Constitution       ...       Compound.  Simple. 
Cause  ...       Impulse,  valve-tension  (in  Valve-tension  entirely 

part  active).  passive). 
Mode  of  Origin  . . .       Direct  and  immediate  result  of         Indirect    and  remote 

ventricular  contraction.  result   of  ventricu- 

lar contraction. 

Reduplication  of  the  second  sound  is  of  much  more  frequent 
occurrence  than  reduplication  of  the  first.  It  is  most  frequently 
met  with  in  association  with  presystolic  murmur,  and  may  be 
therefore  regarded  as  a  presumptive  sign  of  mitral  obstruction. 

Next  in  frequency  of  occurrence  is  the  combination  of  double 
second  sound  with  valvular  inadequacy  at  the  aortic  orifice.  In 
all  such  cases  there  is,  of  course,  a  murmur  in  association  with 
one  of  the  two  elements  of  the  double  second  sound,  and  this 
element  is  invariably  the  last.    (Cases  of  Hutchinson,  and  Mrs. 
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Ewell.)*  The  existence  of  a  murmur  of  aortic  reflux  in  union 
with  the  second  element,  renders  it  easy  to  identify  this  latter  as 
aortic  in  origin.  In  all  such  cases  the  left  ventricle  will  be 
found  dilated ;  hence  the  evacuation  of  that  chamber  occupies  a 
longer  period,  and  the  reaction  of  the  aorta  is  postponed  in  an 
equal  ratio,  and  rendered  posterior  in  time  to  the  corresponding 
phenomenon  on  the  right  side  of  the  heart.  Conversely,  when 
reduplicated  second  sound  exists  in  connection  with  disease  at 
either  arterial  orifice,  it  may  be  regarded  as  evidence  of  dilatation 
of  the  corresponding  ventricle.  The  cause  of  reduplication  of 
the  second  sound  is  not,  as  has  been  alleged,  derangement  of 
synchronism  in  the  closure  of  the  segments  of  either  sigmoid 
valve.  If  such  were  the  cause  there  should  be  a  murmur  of  reflux 
always  associated  with  the  reduplicated  sound,  but  this  is  noto- 
riously not  the  case  in  the  majority  of  examples  of  it.  Again,  I 
have  repeatedly  made  the  following  observation,  which  seems 
conclusive  as  against  the  alleged  univalvular  origin  of  double 
second  sound.  Whilst  a  double  second  sound  was  equally  audi- 
ble at  the  orifice  of  the  aorta  and  that  of  the  pulmonary  artery,  but 
most  distinctly  so  at  a  point  intermediate  to  and  equidistant 
from  both,  a  single  second  sound  only  existed  at  the  distance  of 
an  inch  or  so  external  to  either  orifice  in  the  horizontal  line. 
Manifestly,  if  derangement  of  synchronism  in  the  closure  of  the 
segments  of  either  set  of  valves  had  been  the  cause  of  reduplica- 
tion, the  latter  would  have  been  audible  to  an  equal  distance 
from  the  orifice  in  the  directions  inwards  and  outwards,  and 
it  would  have  been  most  distinct  at  the  orifice  itself,  and  not 
midway  between  the  two  orifices.  The  crucial  test,  however,  is 
supplied  where  diastolic  murmur  exists  at  the  aortic  orifice  ;  in 
that  case  a  second  sound  and  a  murmur  are  audible  in  the  situa- 
tion of  both  orifices,  and  at  all  points  intermediate  to  them ;  but 
over  that  of  the  aorta  the  murmur  preponderates,  and  is  posterior 
in  time,  whilst  the  normal  sound  is  in  excess  over  the  valves  of 
the  pulmonary  artery. 

Where  the  second  sound  is  reduplicated  in  connection  with 
mitral  stenosis,  the  element  deranged  is  most  likely  that  pro- 
duced in  the  pulmonary  artery,  the  entire  pulmonary  system, 

*  Vide  "  Aortic  Regurgitation"  and  "  Mitral  Obstruction." 
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and  the  right  chambers  being  engorged  by  obstruction  at  the 
mitral  orifice.  In  the  effort  to  overcome  this  obstruction,  the 
systole  of  the  right  ventricle  is  protracted,  and  the  reaction  of 
the  pulmonary  artery  proportionately  postponed.  The  reaction 
of  the  aorta  is,  on  the  other  hand,  in  mitral  stenosis  most  pro- 
bably anticipated,  where  the  left  ventricle  is  reduced  in  capa- 
city, as  always  is  the  case  where  mitral  or  aortic  reflux  does  not 
co-exist.  Hence,  it  is  likely  that  in  simple  mitral  stenosis  two 
causes  of  doubling  of  the  second  sound  are  in  operation ;  namely, 
diminished  capacity  of  the  left,  and  dilatation  of  the  right  ven- 
tricle. 

I  would,  therefore,  contrast  the  two  conditions  under  which 
re-duplication  of  the  second  sound  may  be  witnessed,  as  follows  : 

In  Aorta.  In  Pulmonary  Artery. 

1.  Second  sound,  accompanied  or  re-       1.  Second  sound,  normal  as  to  time 
placed  by  a  murmur,   and  post-  and  quality. 

poned. 

2.  Second  sound,  normal  as  to  quality,       2.  Second  sound  postponed,  but  nor- 
but  premature  in  occurrence.  mal  as  to  quality. 

If  the  preceding  observations  be  well  founded,  and  I  believe 
they  are,  it  follows  : 

1.  That  dilatation  of  either  ventricle  must  be  accompanied  by 
doubling  of  the  second  sound. 

2.  That  the  side  of  the  heart  at  which  the  postponed  element 
of  the  double  second  sound  takes  origin,  is  that  of  the 
dilated  ventricle. 

3.  That  equal  dilatation  of  both  ventricles  will  be  unattended 
with  doubling  of  the  second  sound. 

4.  That  the  arrest  of  reduplication  of  the  second  sound  may 
be  due  either  to  improvement  in  the  condition  of  a  ven- 
tricle previously  dilated,  or  to  dilatation  of  a  ventricle 
previously  normal  in  capacity. 

5.  That,  generally,  the  causes  of  reduplication  of  the  second 
sound  are  those  which  give  rise  to  difference  in  the  capa- 
city of  the  two  ventricles. 

I  cannot  agree  with  Dr.  Eichardson  in  the  opinion  that  re- 
duplication of  the  sounds  of  the  heart  is  rare.*  I  have  met  with 
and  noted  it  in  seventeen  instances :  viz.,  in  ten  there  was 

*  Clinical  Essays,  1862. 
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reduplication  of  the  first  sound ;  in  six,  of  the  second  sound  ;  and 
in  one,  of  both  sounds*  Nor  can  I  admit  his  assumption,  to  the 
effect,  that  a  third  short  sound,  taking  the  place  of  the  pause,  is 
frequently  mistaken  for  a  reduplicated  sound.  A  short  sound 
of  this  character,  corresponding  to  what  I  shall  have  to  describe 
as  an  "  aborted "  sound,  is  characteristic  of  failing  heart,  and 
always  irregular  in  its  recurrence  ;  whereas  reduplication  is  sin- 
gularly regular.  He  has  not  met  with  an  example  of  doubling 
of  the  first  sound,  of  which  the  majority  of  my  cases  are  ex- 
amples ;  and  has  met  with  only  three  cases  of  doubling  of  the 
second  sound.  His  explanation  of  the  phenomenon  is,  that  it 
arises  from  asynchronism  in  the  closure  of  the  semilunar 
valves,  consequent,  as  he  believes,  upon  pulmonary  obstruction, 
prolongation  of  the  first  sound,  and  retardation  of  the  second 
sound  on  the  right  side. 

Giegel  and  G-uttemann  coincide  in  the  opinion  just  stated  as 
to  the  cause  of  reduplication  of  the  second  sound.  They  have 
met  with  it  pretty  frequently  in  mitral  narrowing,  with  or  with- 
out regurgitation.  Most  of  the  patients  were  thin  and  anaemic, 
and  had  been  long  the  subjects  of  heart-disease.  The  double 
sound  was  audible  over  the  tricuspid,  aortic,  and  pulmonary 
orifices.  These  writers  regard  doubling  of  the  second  sound, 
when  constant,  as  diagnostic  of  stenosis  or  inadequacy  of  the 
mitral  orifice. -f*  It  can,  however,  equally  exist  in  all  cases  of 
stasis  or  engorgement  of  the  right  side  of  the  heart,  or  of  dila- 
tation of  the  pulmonary  artery ;  but  in  these  latter  cases  the 
doubling  would  not  be  so  constant  as  where  valve  disease  exists. 

It  may  be  also  observed  in  young  tuberculous  subjects;  in 
those  suffering  from  pulmonary  emphysema ;  in  pleurisy ;  and  in 
fatty  degeneration  of  the  heart. 

Guttemann,  however,  does  not  agree  with  Geigel  in  the 
opinion,  that  doubling  of  the  second  sound  is  a  constant  sign 
of  mitral  constriction ;  and  in  his  dissent  I  fully  concur.  He  re- 
gards the  connection  as  rare,  and  present  only  when  the  patient 

*  In  several  instances,  not  included  in  this  summary,  I  have  observed  doubling 
of  the  second  sound  in  connection  with  the  dilated  right  ventricle  of  pulmonary 
emphysema,  with  intercurrent  or  chronic  bronchitis. 

t  Archives  Q&ntraUs  de  Medicine,  June,  1869. 
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is  in  a  state  of  complete  repose.  This,  however,  is  by  much  too 
exclusive. 

Suppression  of  the  second  sound,  I  have  witnessed  only  in  the 
stage  of  collapse  of  Asiatic  cholera.  I  believe  I  was  the  first  to 
call  attention  to  this  negative  phenomenon  in  cholera,  in  the 
report  of  the  cholera  epidemic  of  1866,  as  witnessed  in  the 
Mater  Misericordise  Hospital,  and  published  conjointly  by 
myself  and  Dr.  Cruise.  Dr.  Henry  Kennedy  of  Dublin  would 
seem  to  have  observed  it  also  in  the  same  epidemic,  as  he  an- 
nounced his  notice  of  it,  and  quite  irrespectively  of  mine,  in 
the  discussion  which  followed  the  reading  of  the  several  cholera 
reports,  at  the  College  of  Physicians  in  June,  1867.  In  the 
collapse  of  cholera  the  circulation  is  arrested  primarily  in  the 
branches  of  the  pulmonary  artery,  and  retrogressively  in  the 
trunk  of  that  vessel.  Hence  the  twofold  effect  of  depletion  of 
the  left  ventricle  and  aorta,  and  repletion  of  the  pulmonary 
artery  and  right  ventricle.  In  the  extreme  of  this  condition  it 
is  conceivable  how,  from  the  opposite  causes  above  mentioned, 
failure  of  re-action  in  the  aorta  and  pulmonary  artery,  and 
therefore  of  the  second  sound,  might  ensue.  Irrespective  of 
the  value  of  the  foregoing  hypothesis,  and  whatever  the  true 
explanation  may  be,  the  fact  is  unquestionable,  that  in  the  last 
stage  of  cholera,  and,  as  far  as  I  am  aware,  in  that  condition 
exclusively,  complete  suppression  of  the  second  sound  may 
be  observed,  as  of  almost  constant  occurrence. 

The  observations  of  Dr.  Stokes  on  the  modification  of  the 
impulse  and  the  sounds  of  the  heart  in  typhus  fever,  are  of  the 
utmost  value  and  importance,  and  will  find  a  suitable  place 
here. 

A  jerking  impulse,  with  clear  sounds,  in  the  advanced  stage  of 
typhus,  should  be  regarded  with  much  apprehension  of  a  fatal 
issue. 

Partial  or  total  loss  of  impulse,  in  connection  with  suppression 
of  the  first  sound  on  the  left  side  exclusively,  or  on  both  sides 
of  the  heart,  has  been  repeatedly  observed  from  the  eleventh  to 
the  fourteenth  day  of  typhus,  but  it  has  been  met  with  as  early 
as  the  seventh  day.  In  these  cases  one  or  both  sides  of  the 
heart,  according  to  the  extent  of  suppression,  has  been  found 
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soft,  friable,  and  livid,  with  a  viscid  exudation  between  the 
fibres.  In  one  remarkable  example  (Case  48)  not  only  the  im- 
pulse, but  both  sounds  also,  were  lost  on  the  twelfth  day  of 
fever ;  the  heart  was  found  to  be  soft  and  flabby,  spreading  out 
upon  the  table  by  its  own  weight,  and  when  held  up  by  the 
great  vessels,  resting  on  the  closed  hand,  it  fell  over  the  latter 
like  an  inverted  cup.  The  order  of  modification  of  the  sounds, 
he  has  observed  to  be  as  follows  : 

1.  Diminution  of  first  sound  over  left  ventricle. 

2.  Diminution  of  first  sound  over  right  ventricle. 

3.  Cessation  of  first  sound  over  left  ventricle. 

4.  Cessation  of  first  sound  over  right  ventricle. 

5.  Eeturn  of  first  sound  over  right  ventricle. 

6.  Eeturn  of  first  sound  over  left  ventricle. 

He  has  observed,  likewise,  a  foetal  character  of  both  sounds, 
which,  nevertheless,  were  distinct,  the  pulse  being  over  130;  and 
he  has  remarked  that  in  some  cases  of  typhus  where  the  first 
sound  was  lost,  the  radial  pulse  continued,  and  even  exhibited 
average  strength  and  volume.  The  radial  pulse  has  continued 
thirty-six  to  forty-eight  hours  after  all  trace  of  impulse  and 
sound  had  disappeared.  From  the  seventh  to  the  fourteenth 
day  of  a  case  of  typhus  the  first  sound  and  impulse  were  nearly 
lost,  whilst  the  second  sound  was  very  loud,  and  a  second  and 
strong  impulse  existed* 

The  diastole  of  the  ventricles  commences  with  the  second 
sound,  and  terminates  only  with  the  next  succeeding  impulse 
and  first  sound.  The  cause  of  the  initiation  of  diastole  has  been 
by  some  writers  considered  to  be  the  impetus  of  the  blood  pro- 
pelled into  the  ventricle  by  the  auricle  during  the  contraction  of 
the  latter  cavity.  In  refutation  of  this  doctrine  it  is  sufficient 
to  observe,  that  active  contraction  of  the  auricles  takes  place 
only  at  the  end  of  ventricular  diastole,  and  immediately  previous 
to  ventricular  systole.  Longet  maintains  that  the  movement  of 
ventricular  diastole  is  due  to  the  two-fold  cause  of  the  elasticity 
of  the  walls  of  the  ventricle,  by  which,  after  contraction,  they 
tend  to  separate,  and  thus  attain  a  state  of  equilibrium,  as  does 
a  caoutchouc  bottle  ;  and  the  influence  of  a  virtual  void  in  the 

*  Diseases  of  the  Heart  and  Aorta,  p.  328,  et  sequent, 
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chest,  created  by  the  retraction  of  the  lungs  in  expiration*  I 
believe  the  ventricles,  especially  the  left,  possess  normally  an 
intrinsic  power  of  expansion  in  virtue  of  their  elasticity,  but  I 
also  hold  that  this  intrinsic  power  is  materially  supplemented 
by  the  extrinsic  force  of  auricular  reaction  and  contraction,  ope- 
rating through  the  medium  of  a  large  mass  of  blood,  the  mere 
weight  of  which  contributes  in  some  degree  to  the  expansion  of 
the  ventricles.  It  should  be  remembered  that  ventricular  dias- 
tole cannot  in  health  coincide  with  expiration  oftener  than  once 
in  every  four  pulsations  of  the  heart,  and  it  may  not  even  so 
often.  Dr.  Garrod  maintains  the  existence  of  an  active  diastole 
of  the  ventricles,  dependent  upon  the  active  turgescence  of  the 
walls  of  the  heart,  "  consequent  on  the  flow  of  blood  into  the 
coronary  arteries  immediately  after  the  systole,"  "  the  auricles, 
from  their  thinness,  not  being  similarly  affected."  He  endea- 
voured to  prove  this  by  injecting  water  backwards  into  the 
aorta  of  a  sheep's  heart.  He  further  concludes  that,  during  ven- 
tricular diastole,  there  is  in  operation  an  absorptive  force  or  at- 
traction towards  the  ventricles.-f-  Independently  of  the  objection 
that,  under  the  influence  of  the  same  agency,  the  auricles  are 
supposed  to  contract  and  the  ventricles  to  dilate,  it  must  be 
remembered  that  in  Brackyn's  experiments  the  alternate  action 
of  the  auricles  and  the  ventricles  was  maintained  without  a 
coronary  circulation  of  any  kind. 

The  duration  of  diastole  is  equal  to  two-thirds  of  the  entire 
cycle,  and  it  includes  three  important  events ;  namely,  the 
second  sound  previously  discussed;  the  long  pause;  and  the 
acme  or  momentum  of  auricular  systole.    (See  Fig.  XVI.) 

The  long  or  diastolic  pause  is  equal  in  length  to  the  diastole, 
minus  the  second  sound.  It  is  a  pause  only  in  the  sense  that 
no  movement  of  the  heart,  audible  or  palpable  through  the 
walls  of  the  chest,  takes  place  during  its  continuance ;  but  in  no 
other. 

At  the  commencement  of  diastole,  and  coincidently  with  the 
second  sound,  the  auriculo-ventricular  valves  are  thrown  open, 
partly  in  consequence  of  the  removal  of  pressure  from  their 

*  TraiU  de  Physiologie,  3ieme  edition,  1869,  tome  ii.  p.  132. 
t  Journal  of  Anatomy  and  Physiology,  No.  iv.,  May,  1869. 
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ventricular  aspect,  which  occurs  at  the  cessation  of  ventricular 
systole,  but  mainly  owing  to  the  pressure  on  their  auricular  sur- 
face, of  the  mass  of  blood  which  had  been  accumulating  in  the 
auricles  during  the  systole  of  the  ventricles,  and  which  now, 
under  the  reaction  of  the  auricular  walls,  forces  open  the  valves 
and  enters  the  ventricles  at  a  gush. 

An  extreme  degree  of  mitral  narrowing,  or  other  form  of  ag- 
gravated obstruction  at  the  mitral  orifice,  may  give  rise  to  a 
quasi  mitral  diastolic  murmur,  but  such  murmur  is  really  post- 
diastolic in  time.* 

A  true  apex  diastolic  murmur  may  arise  from  aneurism  of 
either  ventricle  of  the  heart,  and  from  this  only.  Both  the  cause 
and  the  phenomenon  are  of  extreme  rarity.  I  cannot  recall 
more  than  one  example  of  the  latter.  (Case  68,  James  Toole.)+ 
Dr.  Sibson  is  of  opinion  that  the  auriculo-ventricular  valves  are 
raised  in  ventricular  diastole  by  the  papillary  muscles,  and 
"  when  diastole  is  complete  the  anterior  flap  (of  the  mitral  valve) 
is  held  tight  between  the  two  papillary  muscles.''^  Notwith- 
standing the  high  authority  of  Dr.  Sibson  I  doubt  the  correct- 
ness of  this  view.  I  incline  to  think  that  if  such  were  the 
agency  by  which  the  auriculo-ventricular  valves  were  raised  in 
diastole,  and  if,  at  its  acme,  they  were  thus  held  open  and  fixed 
by  unyielding  tendons  and  extended  muscles,  at  the  first  mo- 
ment of  ventricular  systole  reflux  into  the  auricle  and  systolic 
murmur  would  inevitably  occur.  On  the  contrary,  I  believe  that 
the  papillary  muscles  and  attached  tendinous  chords,  in  a  state 
of  complete  relaxation,  and  not  hardened  by  immersion  in  spirit, 
are  of  sufficient  length  to  admit  of  the  valves  closing  over  the 
orifice,  even  in  the  state  of  complete  diastole  of  the  ventricle. 
Blood  entering  the  ventricle  from  the  auricle  first  displaces  the 
valve,  pressing  its  segments  against  the  walls  of  the  ventricle  ; 
in  proportion  as  the  ventricle  becomes  filled,  blood  accumulates 
between  its  walls  and  the  ventricular  surface  of  the  valves,  and 
the  latter  are  by  this  pressure  displaced,  and  floated  towards  the 
auriculo-ventricular  orifice.  During  this  entire  period,  commen- 
cing with  the  second  sound,  and  extending  through  the  greater 
portion  of  the  long  pause,  the  auricles  are  in  a  state  of  undu- 

*  Vide  "  Mitral  Obstruction."    Cases  of  Anne  Coates  and  Mary  Brennan. 
j-  Vide  "Aneurism  of  Heart."         J  Opus  ciiat,,  p.  17. 
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latory  or  vermicular  contraction,  setting  in  from  the  appendix 
in  the  direction  of  the  ventricle.  By  this  movement  of  the  auri- 
cles, the  blood  which  enters  them  from  the  great  veins  is  passed 
as  quickly  into  the  ventricles,  but  without  the  pressure  of  active 
muscular  contraction.  At  the  close  of  diastole,  however,  and 
therefore  at  the  end  of  the  long  pause,  the  auricles  having  at- 
tained, in  the  language  of  Cruveilhier,  a  momentum,  or  condition 
of  nerve-force  most  favourable  to  contraction,  compress  their  con- 
tents with  vigour,  and  propel  the  blood  into  the  ventricles.  These 
chambers,  being  thereby  brought  into  a  state  of  maximum  disten- 
sion, and  receiving  the  stimulus  to  active  contraction  which  that 
state  supplies,  contract  in  their  turn,  and  so  complete  the  cycle 
by  initiating  another  act  of  ventricular  systole.  The  long  pause 
therefore  commences  after  the  second  sound,  and  terminates  at 
the  first  sound ;  and  the  movement  of  active  auricular  contrac- 
tion which  I  have  designated  the  momentum  of  auricular  systole, 
concludes  the  long  pause,  and  completes  the  diastole  and  disten- 
sion of  the  ventricles.  (See  Fig.  XVI.)  It  is  readily  conceivable 
that  obstruction  to  the  entrance  of  blood  from  the  auricle  would, 
at  this  period,  when  the  other  condition  necessary  for  the  pro- 
duction of  bruit  is  supplied,  namely,  maximum  pressure  from 
behind,  be  most  likely  to  give  rise  to  murmur ;  and  such  is  ac- 
tually the  case,  as  witnessed  in  the  production  of  the  pathogno- 
monic sign  of  presystolic  bruit. 

Longet  admits  the  two  pauses,  and  describes  the  first  "  as  a 
slight  interval  between  the  contraction  of  the  auricles  and  that 
of  the  ventricles ;"  and  in  reference  to  the  second  he  says,  "  after 
contraction  of  the  ventricles  the  entire  heart  is  relaxed  or  in  a 
state  of  repose,  during  which  it  fills." 

In  regard  to  the  relative  effect  on  the  two  pauses,  of  variation 
in  the  rate  of  pulsation,  Dr.  Burdon  Sanderson  remarks  :*  "  The 
closure  of  the  aortic  valve  was  followed  by  a  diastolic  wave  of 
great  intensity,  with  reference  to  which  it  was  interesting  to 
notice  that  in  this,  as  in  all  other  instances  in  which  I  have  had 
occasion  to  make  the  observation,  the  pyrexial  acceleration  of 
the  pulse  was  not  attended  with  any  change  in  the  duration  of 

*  "  A  Lecture  on  the  Characters  of  the  Arterial  Pulse,  &c,"  part  ii.  ;  British 
Medical  Journal,  20th  July,  1867- 
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the  systolic  period,  that  is  to  say,  the  heart  beat  more  frequently, 
not  because  its  movements  were  more  quickly  performed,  but  it 
took  a  shorter  time  to  repose  between  them." 

In  a  paper  read  by  me  before  the  Medical  Society  of  the  Col- 
lege of  Physicians  of  Ireland,  in  May,  1865,  I  stated  as  foUows : 
"  In  regard  to  the  effect  of  diminished  rate  of  pulsation  on  the 
rhythm  of  the  heart,  it  would  appear  that  the  diastolic  pause  is 
relatively,  as  well  as  absolutely  prolonged  thereby.    I  have  had 
for  some  time  past,  and  still  have  under  observation  in  hospital, 
a  case  of  permanently  slow  pulse ;  it  is  that  of  a  man  aged 
seventy-five,  with  cedema  of  the  feet  and  other  symptoms  of 
weak  heart.    The  pulse  is  perfectly  regular,  and  in  the  recum- 
bent posture  only  thirty  in  the  minute.     The  heart's  action  is 
equally  regular.    The  sounds  are  somewhat  dull,  but  unattended 
with  murmur.    In  this  case,  therefore,  the  heart  pulsates  once 
in  every  2",  of  which  1\"  (If)  less  the  duration  of  the  second 
sound  is  occupied  by  the  diastolic  pause,  and  the  remaining  Y 
(§")  by  the  first  sound  and  systolic  pause."  "As  to  the  connexion 
between  the  radial  pulse  and  the  movements  of  the  heart,  it 
is  commonly  supposed  that  the  radial  pulse  succeeds  the  first 
sound,  and  comes  between  that  and  the  second  sound.  This, 
however,  is  true  only  when  the  pulse  is  at  or  near  its  normal 
rate.   When  the  rate  is  under  126  the  stroke  of  the  radial  artery 
corresponds  to  the  systolic  pause ;  but  if  the  pulse  amounts  to 
126  in  the  minute,  it  will  be  f  ound  that  the  beat  of  the  radial 
artery  is  shifted  back  in  the  order  of  phenomena,  and  is  now 
contemporaneous  with  the  second  sound.     If  the  heart's  action 
be  still  further  accelerated,  it  will  be  found  that  the  radial  pulse 
is  postponed  in  the  same  proportion,  and  now  falls  within  the 
period  of  the  diastolic  pause."  * 

I  believe  the  opinion  stated  in  the  foregoing  extract  to  be  sub- 
stantially correct ;  and  with  the  qualifications  as  to  time  included 
within  brackets,  and  without  binding  myself  absolutely  to  the 
rate  of  pulsation  given  above,  I  still  adhere  to  it  in  its  entirety. 

The  pre-systolic  contraction  of  the  auricles  is  spoken  of  by 
Sibson  as  taking  place  "  just  before  the  ventricular  systole/'-j* 

*  "On  the  Rhythm  and  Sounds  of  the  Heart,"  Dublin  Quarterly  Journal  of 
Medicine,  (Vol.  xl.,  No.  lxxx,  New  Series.) 
t  Opus  cital.,  p.  4. 


.136 


PHENOMENA  OF  THE  HEART'S  ACTION. 


and  Marey,  in  Fig.  X.  of  his  great  work*  represents  the  auricu- 
lar systole  by  a  rather  abrupt  ascent  in  the  tracing,  as  preceding 
the  systole  of  the  ventricles  by  about  one-tenth  of  a  second 
(See  Fig.  XXI.) 

Accentuation  of  the  second  sound  has  been  noticed  in  connec- 
tion with  three  several  conditions,  viz.  : 

Disease  at  the  mitral  orifice, 

Aneurism  of  the  arch  of  the  aorta, 

Dilatation  and  atheroma  of  the  arch  of  the  aorta. 

Skoda  is  of  opinion  that  disease  of  the  mitral  valve,  obstruc- 
tive or  regurgitative,  is  invariably  accompanied  by  accentuation 
of  the  second  sound  in  the  pulmonary  artery,  and  impairment  or 
partial  suppression  of  that  sound  in  the  aorta.f  The  explana- 
tion offered  of  this  phenomenon  is,  that  in  such  case  the  right 
ventricle,  being  of  necessity  hypertrophied,  would,  by  its  systole, 
dilate  the  pulmonary  artery  with  increased  force,  and  thereby 
induce  a  proportionate  reaction  in  that  vessel ;  whilst  the  volume 
of  blood  entering  the  aorta,  being  reduced,  would  dilate  that 
vessel  but  imperfectly,  and  thereby  induce  feeble  reaction  and 
faint  second  sound  in  the  aorta. 

Manifestly  the  organic  changes  necessary  for  the  production 
of  these  secondary  phenomena  are  of  late  occurrence  in  mitral 
disease ;  nor  is  right  ventricular  hypertrophy  always  associated 
with  it.  In  many  cases  the  right  ventricle  is  found  to  undergo 
simple  dilation,  without  increased  parietal  development.  These 
are  cases  in  which  tissue  change  of  a  degenerative  character  is  in 
actual  progress  in  the  right  ventricle,  and  the  same  cause  which 
prevents  hypertrophy,  precludes  likewise  its  consequence,  accen- 
tuated second  sound.  Whatever  the  explanation  may  be,  I  am 
safe  in  asserting  that  not  one-half  the  cases  of  indubitable  dis- 
ease of  the  mitral  valve  which  have  come  under  my  notice,  have 
presented  the  sign  of  accentuated  second  sound  in  the  pulmo- 
nary artery.  This  sign  is,  however,  manifested  in  very  different 
numerical  proportion  in  the  two  forms  of  mitral  disease.  It  is 
much  oftener  associated  with  narrowing  of  the  mitral  orifice,  than 
with  inadequacy  of  its  valves. 

*  Physiol.  Medic,  de  la  Circulation  du  Sang, 
t  On  Auscultation,  by  Markham,  p.  334. 
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Dr.  J.  Warburton  Begbie*  calls  attention  to  an  "  accentuated 
condition,  or  booming  character"  of  the  second  sound,  in  aneu- 
rism, and  in  dilatation  of  the  aorta ;  he  has  found  that,  "  exclud- 
ing the  accentuated  pulmonary  second  sound,  and  the  intensified 
aortic  second  sound  in  some  cases  of  hypertrophy  and  dilatation 
of  the  left  ventricle,  the  accentuated  second  sound  in  the  aorta 
is  an  indication  of  aortic  aneurism,  or  of  dilatation  of  the  aorta 
associated  with  atheromatous  degeneration."  "  The  aneurism 
probably  does  not  arise  within  the  pericardium,  and  probably 
does  not  affect  the  ascending  portion  of  the  arch,  but  has  most 
likely  its  seat  in  the  transverse  portion." 

He  explains  this  by  reference  to  "  increased  recoil  of  blood  on 
the  valves,  owing  to  diminution  or  destruction  of  the  support 
given  to  the  circulation  by  the  artery." 

Morbid  condition  of  the  valves,  thickening  and  patchy  hard- 
ness of  them,  may  heighten  or  intensify  the  sound ;  and  in- 
creased calibre  of  the  vessel,  may  likewise,  in  Dr.  Begbie's 
opinion,  have  the  same  effect. 

Finally,  he  says  that  the  sound  is  loudest  over  the  aortic 
valves,  both  in  aneurism  and  dilation  of  the  aorta,  but  louder  in 
the  latter  than  in  the  former  over  the  manubrium  sterni. 

Whilst  fully  admitting  the  deservedly  high  authority  of  Dr. 
Warburton  Begbie  on  this  and  all  other  kindred  subjects,  I  feel 
bound  to  declare  that  I  cannot  agree  with  him  in  the  opinion, 
that  accentuated  aortic  second  sound  is  associated  with  aneu- 
rism of  the  arch,  in  sufficient  numerical  proportion  to  warrant 
its  being  regarded,  even  with  the  reservations  mentioned,  as  a 
diagnostic  sign  of  that  disease.  Its  presence,  in  connection  with 
thoracic  aneurism,  has  certainly  been,  in  my  experience,  the  ex- 
ception rather  than  the  rule.  The  case  isj  however,  different  in 
regard  to  dilatation  and  atheroma  of  the  aorta.  In  the  absence 
of  disorganization  or  inadequacy  of  the  aortic  valves,  and  associ- 
ated with  hypertrophy  (with  or  without  dilatation)  of  the  left 
ventricle,  a  dilated  and  atheromatous  condition  of  the  ascending 
portion  of  the  aortic  arch  is  rarely  unattended  by  accentu- 
ated second  sound  in  the  aorta.  Nor  is  it  difficult  to  explain 
the  connection :  the  dilated  and  atheromatized  vessel  must  con- 

*  Edinburgh  Medical  Journal,  vol.  viii.,  1862-3. 
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vey  to  the  surface,  more  distinctly  than  in  the  healthy  condi- 
tion, the  sound  of  valvular  tension  elicited  by  the  reflected  force 
of  an  hypertrophied  ventricle.  In  cases  of  simple  or  dilated 
hypertrophy  of  the  left  ventricle,  with  inadequacy  of  the  mitral 
valve,  or  with  obstruction  (with  or  without  inadequacy)  of  the 
aortic  valve,  the  inordinate  contractile  force  of  the  left  ventricle 
is  neutralized  by  the  valvular  lesion  ;  and  similarly,  the  hyper- 
trophy of  chronic  renal  disease  is  most  frequently  rendered  in- 
competent to  elicit  an  exaggerated  second  sound  by  the  consecu- 
tive advance  of  fatty  degeneration  of  the  ventricle.  In  the  early 
stages,  however,  of  the  hypertrophy  dependent  upon  Bright's 
disease,  I  have  met  with  examples  of  intensified  second  sound ; 
but  I  cannot  recall  a  single  instance  in  which  atheromatous 
disease  of  the  first  portion  of  the  aorta  did  not  likewise  exist. 

The  condition,  therefore,  in  which  this  sign  is  most  frequently 
met  with,  and  of  which  it  is  in  the  great  majority  of  cases 
diagnostic,  is  the  two-fold  condition  of  aortic  atheroma  and  left 
ventricular  hypertrophy  ;  but,  inasmuch  as  the  former  is  usually 
the  antecedent  of  the  latter  change,  it  may  be  regarded  as,  par 
excellence,  the  cause  of,  and  the  change  indicated  by,  accentuated 
second  sound  in  the  aorta. 

Transmission  of  the  sounds  and  impulse  of  the  heart  is  influ- 
enced by  certain  conditions  of  the  intra-thoracic  viscera  which 
demand  notice. 

Laennec  held  that,  "  1.  Tuberculous  excavation  and  pneumo- 
thorax transmit  the  sounds  of  the  heart  rather  than  its  impulse, 
whilst  hepatization  and  compression  from  effusion  occasion  re- 
sults the  reverse  of  these.*  2.  The  extent  of  pulsation  (sounds) 
is  in  the  direct  ratio  of  the  thinness  and  weakness  of  the  heart, 
and  consequently  inversely  as  its  thickness  and  strength.  3.  The 
size  of  the  organ  is  also  favourable  to  the  extent  of  pulsation, 
except  where  increase  of  size  depends  on  thickness  of  walls 
exclusively.  4  The  impulse  is  inversely  as  the  extent  of  pulsa- 
tion, and  directly  as  the  thickness  of  the  walls  of  the  ventricles. 
5.  Strong  impulse  is  characteristic  of  hypertrophy.  6.  The 
absence  of  impulse  is  characteristic  of  dilatation.  7.  Hypertro- 
phy with  dilatation,  the  latter  being  in  excess,  communicates  a 

*  Forbes'  Translation,  p.  540. 
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sensation  like  the  blow  of  a  mallet ;  it  is  not  extensive,  and 
does  not  elevate  the  wall  of  the  chest,  and  the  same  result  ob- 
tains, but  in  a  less  degree,  in  purely  nervous  palpitation.  * 
8.  The  softening  of  the  substance  of  the  heart  renders  the  sounds 
much  duller  than  natural."  He  adds,  "  In  certain  healthy  sub- 
jects, in  whom  the  walls  of  the  heart  are  thinner  than  com- 
mon, the  contractions  of  the  auricles  are  sometimes  much  louder 
than  those  of  the  ventricles  below  the  clavicles,  although  the 
same  disproportion  is  not  observed  in  the  cardiac  region." 

These  propositions  form  a  connected  and  well-ordered  series, 
and  I  have  arranged  them  in  numerical  succession  for  the 
purpose  of  more  convenient  reference. 

No.  1  expresses  an  established  and  generally-admitted  truth, 
respecting  which  it  is  unnecessary  to  use  argument. 

There  is,  however,  one  species  of  pleural  effusion  which  pos- 
sesses in  a  peculiar  degree  the  property  of  transmitting  the 
impulse  of  the  heart,  namely,  empyema.  Under  certain  circum- 
stances, as -yet  unknown,  purulent  collections  in  the  pleura 
exhibit  in  a  high  degree  the  property  of  vibration,  in  virtue  of 
which-  they  conduct  and  even  intensify  the  pulsations  of  the 
heart.  An  example  of  this  kind  is  given  by  Dr.  Stokes  ;  -f-  the 
heart  was  displaced  to  the  right ;  and  the  left  side,  which  was 
the  seat  of  empyema,  isulsated  throughout  so  as  sensibly  to  shake 
the  bed  on  which  the  patient  lay.  Yet  the  force  of  the  heart's 
action  seemed  not  greater  than  normal.  Two  cases  of  a  similar 
kind,  in  the  practice  of  Dr.  Graves,  are  reported  by  Dr.  Mac- 
Donnell.  I 

The  extent  to  which  the  sounds  of  the  heart  are  transmitted, 
irrespectively  of  the  condition  of  adjacent  organs  or  parts,  is 
directly  as  the  thinness  of  its  walls,  but  not  as  the  weakness  of 
them.  In  an  advanced  state  of  fatty  degeneration  of  its  sub- 
stance, the  heart  is  often  flabby,  thin,  and  weak,  yet  the  first 
sound  is  faint  and  ill-pronounced,  and  at  a  short  distance  from 
the  superficial  precordium,  not  at  all  audible ;  the  second  sound 
is  likewise  weak,  and  not  extensively  transmitted  in  the  absence 

*  Loco  citat.,  substance  given,  but  not  exact  words. 

t  Diseases  of  the  Heart  and  Aorta,  p.  607. 

X  Dublin  Journal  of  Medical  Science,  vol.  xxv.,  p.  i. 
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of  valvular  lesion,  unless  the  aorta  be  at  the  same  time  athero- 
matous, as  usually  is  the  case.  With  this  exception  the  second 
proposition  remains  unchallenged. 

Increase  in  the  size  of  the  heart,  not  due  exclusively  to  thick- 
ening of  its  walls,  implies  absolute  or  relative  attenuation.  In 
the  former  case  increased  extent  of  pulsation  will  result,  under 
the  law  expressed  in  the  last  proposition,  reinforced  in  this  case 
by  the  effect  of  increase  in  the  volume  of  the  heart. 

In  hypertrophy  with  dilatation,  the  condition  in  which  the 
heart  attains  the  greatest  volume,  the  sounds  are  heard  in  front 
at  a  distance  from  the  precordium,  but  they  are  of  a  masked  or 
indistinct  character ;  and  posteriorly  they  are  similarly  diffused, 
owing  to  the  extensive  contact  of  the  heart  with  the  posterior 
thoracic  wall 

The  fourth  and  fifth  propositions  cannot  be  questioned,  but 
although  the  absence  of  impulse  (6th)  is  "characteristic"  of  dila- 
tation, it  is  by  no  means  pathognomonic  of  that  condition,  as  it 
is  no  less  indicative  of  softening. 

Proposition  7  must  be  admitted  in  its  entirety,  so  likewise 
proposition  8;  but  the  increased  loudness  of  the  second  .sound 
beneath  the  clavicles  is  due,  I  apprehend,  not  to  thinning  of  the 
walls  of  the  heart,  but  to  increased  density  of  those  of  the  aorta, 
or  to  resistance  in  the  pulmonary  circulation.  Again,  the  sub- 
jects of  this  remark  may  be  simply  nervous,  and  suffering  from 
palpitation ;  the  second  sound  in  the  aorta  being  sharp  and  ring- 
ing, as  the  result  of  an  abrupt  and  forcible  distention  of  the 
aorta,  reflected  upon  the  valves  through  the  reaction  of  its  walls. 

The  radial  pulse,  as  the  index  of  the  state  of  the  circulation, 
and  remotely  that  of  the  nervous  system,  has  been,  from  the  ear- 
liest period  of  the  history  of  medicine,  assigned  the  foremost 
place  in  symptomatology.  Kecent  investigations  by  means  of 
the  sphygmograph  have  invested  this  sign  with  importance, 
scarcely  less  than  it  possessed  previously  to  the  introduction  of 
percussion  and  auscultation  into  practical  medicine.  By  means 
of  the  radial  pulse  we  may  approximately  determine  the  rapidity, 
force,  and  rate  of  contraction  of  the  left  ventricle, 'and  by  impli- 
cation, of  the  other  chambers  of  the  heart  likewise.  Certain 
forms  of  disease  of  the  valves  and  of  the  substance  of  the  heart, 
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and  certain  functional  derangements  of  the  nervous  system,  are 
also  suggested  by  special  characters  of  the  radial  pulse,  as  will 
be  pointed  out  under  the  appropriate  heads. 

The  state  of  tension  or  relaxation  of  the  arteries,  the  volume 
of  blood  circulating  within  them,  and  the  degree  of  resistance  of 
the  capillaries,  are  likewise  indicated  by  the  pulse  at  the  wrist. 
Finally,  the  state  and  degree  of  nervous  irritation ;  and  impaired 
or  suspended  activity  of  the  nerve  centres,  are  indirectly  repre- 
sented in  the  radial  pulse. 

The  rapid  contraction  of  the  left  ventricle  characteristic  of 
the  stage  of  reaction  of  all  continued  fevers,  and  of  the  hot 
stage  of  ague ;  of  nervous  excitement  from  depressing  or  exhi- 
larating emotions  ;  and  from  sharp  but  not  exhausting  pain ; 
and  of  urasmic  intoxication,  is  represented  by  an  abrupt  pulsation 
of  the  radial  artery.  Such  is  likewise  the  character  of  the  pulse, 
but  associated  with  weakness,  and  often  with  irregularity  or 
intermittence,  where  the  left  ventricle  is  thin  and  dilated. 

The  beat  of  the  radial  artery  is,  on  the  contrary,  prolonged  or 
drawn  out  when  the  contraction  of  the  left  ventricle  is  sluggish 
or  protracted.  This  happens  especially  in  dilated  hypertrophy 
of  the  left  ventricle  ;  it  is  also  witnessed  in  apoplectic  coma.  In 
these  conditions  the  pulse  is  likewise  full,  indicating  a  strong 
but  not  vigorous  contraction  of  the  ventricle  ;  in  the  latter  it  is 
tense,  but  in  the  former  yielding ;  a  difference  due  to  the  vaso- 
motor irritation  of  encephalic  pressure.  The  strongest  radial 
pulse  is  associated  with  left  ventricular  hypertrophy  and  dilata- 
tion, the  hypertrophy  being  relatively  much  in  excess ;  a  condi- 
tion frequently  met  with  in  the  advanced  stage  of  organic  disease 
of  the  kidneys,  especially  of  the  cirrhotic  form,  and  before  tissue 
degeneration  of  the  heart  has  supervened. 

The  rate  at  which  the  contraction  of  the  left  ventricle  is  re- 
peated within  a  given  time  is  ordinarily  determined  by  register- 
ing the  number  of  pulsations  of  the  radial  artery  in  the  same 
period.  There  is,  however,  one  important  exception  to  this  rule, 
namely,  in  the  last  stage  of  many  diseases  involving  partial 
failure  of  the  heart ;  notably  in  left  ventricular  dilatation  with- 
out hypertrophy,  in  simple  softening,  and  in  fatty  degeneration 
of  the  heart,  the  number  of  cardiac  pulsations  exceeds  that  of 
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the  radial  artery;  the  difference  being  due  to  the  occurrence 
of  certain  abortive  contractions  of  the  ventricles,  audible,  and 
often  even  palpable  at  the  precordium,  but  not  represented  at  the 
wrist.  The  systole  of  the  ventricle  is  blighted  or  inhibited  in 
its  progress,  or  its  walls  fail  by  simple  debility  to  develop  a 
force  sufficient  to  propel  the  blood  to  the  extremities.  Such 
failure  is  usually  irregular  in  its  recurrence ;  but  in  at  least  one 
instance  I  have  noticed  it  to  be  perfectly  regular ;  an  effective 
contraction  of  the  ventricle,  represented  by  a  distinct  pulsation 
at  the  wrist,  being  regularly  succeeded  by  an  abortive  effort, 
cognizable  only  by  auscultation  of  the  precordium,  and  totally 
imperceptible  in  the  radial  artery.  The  patient  in  whom  this 
remarkable  phenomenon  was  presented  was  a  young  and  delicate 
female,  convalescent  from  enteric  fever  of  a  mild  character,  in 
whom  the  action  of  the  heart  was  previously  irregular  and  inter- 
mittent. There  was  no  valvular  disease,  and  the  sounds  were 
sharper  than  normal,  indicating  thinning  of  the  ventricular  wall. 
The  alternation  of  effective  and  abortive  pulsations  of  the  heart 
continued  for  a  period  of  twenty-four  hours,  the  action  then  again 
became  irregular  and  intermittent.  After  an  unusually  protract- 
ed convalescence  the  patient  entirely  recovered,  the  action  of  the 
heart  becoming  perfectly  regular.  This  case  furnished  one  of  the 
most  notable  illustrations  with  which  I  have  become  acquainted, 
of  the  specific  virtue  of  digitalis  as  a  regulator  of  the  heart's 
action.  After  one  or  two  doses  of  the  medicine,  containing  each 
five  minims  of  the  tincture  of  digitalis,  the  action  of  the  heart 
became  regular,  and  continued  so  as  long  as  the  digitalis  was 
administered ;  but  when  it  ran  out,  or  was  purposely  suspended, 
the  action  became  again  irregular  and  intermittent,  as  was  re- 
peatedly witnessed  by  the  class. 

Infrequent  pulsation  of  the  radial  artery,  commonly  but  inap- 
propriately designated  "  slow  pulse,"  is  especially  characteristic 
of  certain  forms  of  fatty  degeneration  of  the  heart,  as  shown  by 
Dr.  Stokes,*  who  regards  this  phenomenon  as  indicative  of  "  an 
equally  weakened  state  of  both  ventricles."  f  Mr.  Adams  was 
the  first,  so  far  as  I  am  aware,  to  notice  the  connection  between 

*  Dublin  Journal  of  Medical  Science,  vol.  xi.,  1846. 
t  Diseases  of  the  Heart  and  Aorta,  p.  332. 
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fatty  heart  and  permanently-slow  pulse*  Dr.  Henry  Kennedy 
has  likewise  given  special  attention  to  this  subject ;  and,  in  a 
memoir  published  in  1864,f  expressed  the  opinion,  that  a  pulse 
permanently  under  40  is  usually  associated  with  the  degenera- 
tive, as  distinguished  from  the  accumulative  form  of  fatty  heart. 

I  believe  infrequent  pulsation  of  the  heart,  in  the  circum- 
stances mentioned,  is  directly  due  to  impaired  nutritive  assimi- 
lation or  malnutrition  of  the  tissues,  especially  of  the  nerve-mass 
constituting  the  respiratory  centre;  a  change  probably  due  to 
arterial  degeneration  of  the  parts  affected.  In  such  case  inhi- 
bition of  the  heart,  through  the  pneumogastric  nerves,  to  the 
standard  of  impaired  nutritive  capacity  of  the  tissues,  would 
seem  to  follow,  under  the  law  of  the  organism  by  which  func- 
tions, mutually  dependent,  exercise  a  reciprocally  regulative 
influence.  Where  vascular  atheroma  and  softening  of  the  res- 
piratory centre  had  made  progress,  I  should  expect,  in  addition, 
slow  and  irregular  breathing,  j 

Excessive  increase  in  the  rate  of  arterial  pulsation  occurs  most 
frequently  in  connection  with  organic  disease  of  the  heart;  it 
is  usually  intermittent  and  paroxysmal,  and  associated  with 
palpitation.  In  one  instance  I  have  known  the  pulse  to  at- 
tain a  rate  of  210  in  a  minute.  The  case  was  that  of  a  young- 
man  (Case  78,  Owen  Gilson)  suffering  from  mitral  and  aortic 
valve  disease  with  considerable  hypertrophy  of  the  heart. 
Ordinarily,  the  pulse  did  not  exceed  96 ;  but  during  an  acces- 
sion of  palpitation,  to  which  he  was  subject  without  any  as- 
signable cause,  the  pulse  usually  went  up  to  198,  and  on  one 
occasion,  to  210  in  the  minute.  In  accordance  with  the  modern 
doctrine  of  pneumogastric  inhibition  of  the  heart,  this  pheno- 
menon might  be  explained  on  the  assumption  that,  owing  to 
some  unknown  cause,  the  restraining  influence  of  the  pneumo- 
gastric upon  the  heart  was  suspended,  and  the  organ  conse- 
quently "  ran  riot." 

The  throbbing  or  collapsing  pulse  of  permanent  patency  of  the 

*  Dublin  Hospital  Reports,  vol.  iv.,  1827. 

•(■  Proceedings  of  Surgical  Society,  March,  1864. 

J  I  have  not  witnessed  a  pulse-rate  under  28  in  the  minute.  Burns  (Observations 
on  Diseases  of  the  Heart,  1809,  p.  46)  records  a  case  of  fatty  and  dilated  heart,  in 
which,  at  intervals,  and  accompaning  paroxysms  of  dyspnoea,  the  pulse  fell  to  ten 
beats  in  the  minute. 
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aortic  orifice  exemplifies  pulse  of  a  special  character,  indicative 
of  a  particular  form  of  valvular  disease.  It  is,  truly,  "  the  pulse 
of  an  unfilled  artery"  striking  the  finger  feebly  and  abruptly, 
and  suddenly  and  completely  subsiding.  Pulse  of  this  character 
is  always  visible ;  but  so  likewise  is  the  pulse  of  tortuous  and  of 
rigid  arteries,  corresponding,  respectively,  to  the  early  and  the 
late  stages  of  atheromatous  change  of  the  arteries  in  middle 
and  advanced  age.  The  devious  bending  of  the  artery,  its  slow 
distension  and  gradual  subsidence,  and  the  strength  and  firm- 
ness of  the  pulse  in  the  former  condition,  serve  to  distinguish 
it  from  the  collapsing  pulse  of  aortic  patency,  which  exhibits 
characters  in  all  respects  the  reverse ;  and,  in  the  latter,  the  rigid 
state  of  the  vessel  will  alone  suffice  for  the  differential  diagnosis. 

Reduplication,  or  dicrotism  of  the  pulse,  is  a  phenomenon  of 
much  interest  and  diagnostic  significance.  It  is  met  with  under 
the  triple  combination  of  abrupt  and  feeble  contraction  of  the 
left  ventricle,  imperfect  distension  of  the  aorta,  and  diminished 
capillary  resistance.  These  conditions  are  supplied  in  a  pre- 
eminent degree  in  typhoid  or  enteric  fever,  in  which,  accord- 
ingly, after  the  tenth  day,  I  have  rarely  missed  the  phenomenon 
of  dicrotic  pulse.  It  is  not,  however,  peculiar  to,  or  pathogno- 
monic of,  typhoid  fever.  I  have  noticed  it  in  convalescence 
from  other  wasting  diseases,  especially  rheumatism  unattended 
with  cardiac  complication,  and  in  the  anaemic  condition  asso- 
ciated with  lead-poisoning;*  but  in  an  especial  manner,  and 
much  greater  degree,  it  is  associated  with  enteric  fever  in 
the  stages  of  eruption  and  defervescence,  f  The  pulse  is  soft 
and  compressible,  and  the  first  beat,  which  represents  the 
normal  pulse,  and  coincides  with,  or  immediately  succeeds 
the  systole  of  the  ventricles,  is  the  stronger  of  the  two.  The 
second  beat  follows*  by  continuous  succession  ;  that  is,  there 

*  Vide  "  Pulmonary  Artery,"  lesions  of,  case  of  Hegarty. 

t  Dr.  Waters  (Diseases  of  the  Chest,  second  edition,  1873)  declares  that  in  pneu- 
monia, he  has  found  the  pulse  invariably  dicrotic. 

X  Czermak  has  shown,  by  means  of  his  photosphjgmograph,  that  the  pulse  in  the 
dorsal  artery  of  the  foot  is  0-018  sec.  later  than  that  in  the  radial  artery,  and  that 
the  latter  is  later  by  0159  sec,  and  the  pulse  in  the  carotids  by  0'087  sec  than 
the  shoe  of  the  heart.  H.  E.  Weber  estimated  the  rapidity  of  the  pulse-wave  at 
about  28-5  feet  per  second  ;  but  this  must  be  distinguished  from  the  velocity  of  the 
blood  itself.  J 
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seems  to  be  no  distinct  interval  between  the  first  pulsation 
of  the  artery  and  the  second,  the  stage  of  retrocession  of  the 
former  passing,  by  a  gentle  curve,  into  that  of  ascent  of  the 
latter.  The  subjoined  figures  (XXII,  XXIII,  XXIV,  XXV, 
XXVI,  XXVII,  XXVIII,  XXIX,  and  XXX),  well  represent 
the  phenomenon  of  dicrotism  under  different  conditions.  The 
first  was  obtained  from  a  patient  under  my  own  care ;  the  second 
and  third  are  borrowed  from  Lorain.* 


Fig.  XXII. 


Typhoid  (girl,  Byrne)  20th  day  j  dicrotic  pulse. 


Fig.  XXIII. 


Typhoid  fever  ;  hyperdicrotic  pulse. 


Fig.  XXIV. 


Dicrotism,  not  perceptible  to  touch,  in  a  case  of  severe  febricula. 
*  tftudes  de  Medecine  Clinique,  1S70. 
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Dicrotism,  perceptible  to  the  finger,  on  the  second  day  of  slight  febricula. 


Fig.  XXVII. 


Dicrotism,  not  distinctly  perceptible  to  touch. 


Fig.  XXVIII. 


leumoma, 


Distinct  dicrotism,  on  the  tenth  day  of  typhoid  fever  complicated  with  pne 

and  the  day  following  profuse  intestinal  haemorrhage.  Several  of  the  pulsations 
are  hyperdicrotio. 


Fig.  XXIX. 


Dicrotism,  on  the  twelfth  day  of  typhoid  fever,  quite  perceptible  to  the  finger 

10* 
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Fig.  XXX. 


Dicrotism,  perceptible  to  the  touch,  in  a  case  of  febrile  excitement,  accompanied 
with  diarrhoea,  after  a  surfeit  of  unripe  fruit.  * 


With  few  exceptions,  authors  are  agreed  in  the  opinion  that 
multiplication  of  the  arterial  pulse,  proportionately  to  that  of 
the  heart,  is  directly  clue  to  elasticity  in  the  coats  of  the 
arteries.  Galen  was  the  first  to  explain  dicrotism  by  attribut- 
ing it  to  vibration  of  the  artery,  produced  by  afflux  of  blood. 
Vivenot  (de  Vienne)  says,  "  The  polycrotism  is  more  pronounced 
in  proportion  as  the  artery  contains  less  blood  relatively  to  its 
calibre,  and  the  more  quickly  it  fills  and  empties  itself."  He 
adds,  that  elasticity  of  the  artery  is  likewise  indispensable,  as 
exposure  to  compressed  air  arrests  dicrotism.-!* 

Ludwig  regards  the  second  pulse  of  dicrotism  "  as  a  conse- 
quence of  the  elastic  action  of  the  first,  "-f* 

Buisson  and  Eaumann  held  that  the  first  pulse  was  due  to 
systole  of  the  left  ventricle,  and  the  second  to  recoil  from  the 
sigmoid  valves,  of  blood  forced  back  towards  the  heart  by  the 
systole  of  the  aorta.  Eaumann  satisfied  himself,  by  experi- 
ments with  his  artificial  apparatus  designed  to  represent  the 
heart,  that  dicrotism  is  incompatible  with  inadequacy  of  the 
aortic  valves ;  for  he  found  that,  by  partially  or  completely 
destroying  these,  he  could  reduce  or  abolish  dicrotism-f*  He 
likewise  found  that  dicrotism  was  more  pronounced  in  propor- 
tion to  the  proximity  to  the  heart,  of  the  artery  examined,  but 
the  undulations  more  numerous  in  proportion  to  its  distance 
from  that  organ. 

In  1864  Landois  also  experimented  with  elastic  tubes,  and 
confirmed  the  opinion  of  Eaumann,  with  whom  his  results 
placed  him  in  strict  accord. 

*  For  the  last  six  tracings  in  this  list  I  am  indebted  to  my  friend,  Dr.  Grimshaw. 
f  Lorain,  opus  citat.,  p.  34-47. 
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In  regard  to  reduplication,  this  writer  classified  pulses  under 
three  heads ;  namely, 

1.  Those  in  which  there  is  no  reduplication,  which  he  desig- 

nates as  "  simple." 

2.  Those  which  are  repeated  in  the  line  of  ascent,  "  anacrotic." 

3.  Those  which  are  repeated  in  the  line  of  descent,  "kata- 

crotic." 

Either  of  the  two  latter  may  be  double  or  triple.    Thus  : 

»         , .    (  Anadicrotic. 
Anacrotic     .     ,  .  ,. 

(  Anatncrotic. 

17-  j.      j.-   \  Katadicrotic. 
Katacrotic  1      ,  ,  .     , . 

£  Katatncrotic. 

He  held  that,  ordinarily,  in  the  neck  and  adjacent  regions  the 
pulse  was  tricrotic. 

Wolff  found  that  a  pulse  incompletely  dicrotic  became  com- 
pletely so  when  the  body  temperature  attained  3 1*8  to  32  4 
Reaumur,  and  "  superdicrotic"  when  a  higher  temperature  was 
attained.  In  typhus  he  has  found  the  pulse  superdicrotic  at 
all  periods  of  the  day.* 

Marey  regards  dicrotism  as  a  purely  physical  phenomenon, 
dependent  upon  two  conditions;  namely,  velocity  of  current, 
and  oscillation  of  the  liquid  column  alternately  from  and  to- 
wards the  heart,  the  result  of  elasticity  of  the  vessel.-f-  He  says 
"  The  oscillation  which  constitutes  dicrotism  occurs  in  the  arteries 
of  the  periphery ;  this  oscillation  requires  for  its  occurrence  a 
rapid  impulsion  of  the  liquid,  and  a  sufficiently  large  mass  put 
in  motion."  He  has  succeeded  in  producing  it  in  an  elastic 
tube  incompletely  filled.  The  stronger  the  arterial  tension,  the 
greater  is  the  resistance  which  the  left  ventricle  encounters  in 
propelling  the  blood  into  the  aorta.  If  arterial  tension  falls 
below  a  certain  degree,  the  left  ventricle  contracts  with  great 
rapidity,  but  without  corresponding  force,  and  the  wave  thereby 
caused  travels  with  extreme  velocity.  But  whilst  defective 
arterial  resistance,  as  shown  by  Marey,  determines  a  premature 
arrival  of  the  systolic  wave  in  the  peripheral  arteries,  it  must, 

*  Lorain  {loco  citat.),  to  whose  exhaustive  work  I  am  indebted  for  the  preceding 
references. 

t  Physiologic  Medicate,  De  la  Circulation  du  Sang,  ]  863,  p.  264,  et  suiv. 
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by  the  imperfect  tension  of  the  aorta  thence  resulting,  have  the 
opposite  effect  in  regard  to  the  wave  of  aortic  reaction ;  namely, 
that  of  postponing  its  arrival  at  the  periphery.  Hence  the 
asynchronism  of  the  ventricular  and  the  aortic  pulse-wave 
which  constitutes  dicrotism.  Dicrotism  is  especially  common 
in  the  typhoid  condition,  and  is  of  two  kinds,  which,  however, 
the  finger  cannot  distinguish ;  viz.,  dicrotism  of  ascent,  and  di- 
crotism of  descent,  of  the  pulsation-wave.  The  latter,  alone,  is 
true  dicrotism.  He  agrees  with  Bouillaud  in  holding  that  the 
pulse  is  dicrotic  in  aortic  valve  inadequacy ;  but  adds  that  it  is 
so  in  the  line  of  ascent  only.  In  such  case,  dicrotism  of  ascent 
is  manifestly  caused  by  obstruction  at  the  orifice  of  the  aorta, 
and  dependent  upon  the  roughened,  thickened,  or  tuberculated 
state  of  the  valves,  which,  in  the  majority  of  instances,  is  found 
to  accompany  regurgitation  by  inadequacy  of  the  valves.  By 
way  of  explanation  of  the  phenomena,  he  says,  the  jet  of  blood 
from  the  left  ventricle  passes  freely  through  the  large  arteries, 
but  is  resisted  in  those  of  the  periphery ;  from  the  latter  there 
is  a  reflux  upon  the  aorta ;  but  the  aortic  valves  being  closed, 
another  obstacle  is  presented  to  the  reflux  current  at  that 
point,  whence  the  blood  "  rebounds  "  in  the  direction  forwards. 
These  oscillations  continue  till  arrested  by  the  succeeding  con- 
traction of  the  left  ventricle.  He  adds,  "  after  the  closure  of 
the  sigmoid  valves  there  occurs  a  new  centrifugal  current  which 
constitutes  the  secondary  or  dicrotic  pulsation."*  This  state- 
ment was  confirmed  by  the  result  of  an  experiment,  consisting 
in  the  application  of  the  sphygmograph  and  Chauveau's  regis- 
tering hsemodromometer  to  the  carotid  artery  of  a  horse  pul- 
sating dicrotously.  The  statement  and  experiment  just  quoted 
from  Marey,  show  that  he  is  substantially  in  agreement  with 
Naumann  as  to  the  cause  of  the  second  pulsation  in  dicro- 
tism. The  rate  of  the  circulation  and  the  elasticity  of  the  dis- 
tal arteries  exercise  an  important  qualifying  influence.  Thus, 
if  the  blood  arrive  in  the  arteries  slowly,  there  will  be  no 
dicrotism;  and  with  the  same  initial  velocity,  the  peripheral 
arteries  being  elastic  there  will  be  dicrotism,  and  being  in- 
elastic there  will  not  be  dicrotism.    Thus,  in  old  subjects, 


*  Opus  citat.,  p.  274. 
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owing  to  the  loss  of  arterial  elasticity,  there  is  only  imperfect 
dicrotism;  in  young  persons,  on  the  contrary,  it  is  best  pro- 
nounced ;  and  in  typhoid  fever,  in  which  it  may  be  witnessed 
in  the  most  typical  form,  the  elasticity  of  the  arteries  is  in  ex- 
cess, because  their  contractility  is  in  defect.  Arterial  tension 
is  associated  with  dicrotism ;  feeble  tension  favouring,  and  strong 
tension  opposing  it.  Vertical  posture  is  favourable  to  dicrotism 
in  the  arteries  of  the  upper  portion  of  the  body,  by  lessening 
their  tension.  So  likewise  is  intermittence  of  the  heart,  and  for 
a  similar  reason,  the  beat  immediately  succeeding  an  intermis- 
sion being  more  decidedly  dicrotic.  In  the  aorta  and  carotids  of 
the  horse  there  is  always  dicrotism,  due  to  closure  of  the  aortic 
valves ;  in  the  carotids  of  man  there  is  likewise  normally  feeble 
dicrotism ;  but  in  the  radials  it  is  neutralized  by  the  elasticity 
of  the  vessels. 

The  high  authority  of  Marey  upon  this  and  all  kindred  sub- 
jects can  alone  justify  the  length  of  the  preceding  quotations 
from  his  work ;  and,  whilst  adopting  his  views  in  substance,  I 
shall  take  the  liberty  of  pointing  out  a  few  inconsistencies  in 
them. 

The  alleged  reflux  of  blood  upon  the  aorta,  from  obstruction 
encountered  in  the  peripheral  arteries,  should,  of  necessity, 
coincide  with  the  initial  period  of  ventricular  diastole,  and 
therefore  with  the  systole  of  the  aorta  and  the  closure  of  the 
sigmoid  valves ;  but  the  systole  of  the  aorta  determines  a  move- 
ment of  the  column  of  blood  contained  in  it  in  two  opposite 
directions  ;  namely,  towards  the  heart,  by  which  the  valves  are 
shut  down;  and  towards  the  periphery.  The  latter  must, 
therefore,  encounter  and  neutralize  the  alleged  reflux  from  the 
peripheral  arteries,  and  render  it  incapable  of  producing  a 
secondary  peripheral  pulsation.  The  typical  character  of  di- 
crotism in  typhoid  fever,  and  under  similar  conditions  in  the 
young  subject  as  contrasted  with  the  aged,  I  believe  to  be  due, 
not  wholly  to  a  difference  in  the  elastic  quality  of  the  arteries 
as  such,  but  in  a  great  measure  to  the  different  degree  of  resist- 
ance presented  to  the  onward  movement  of  the  blood,  to  what- 
ever cause  due.  I  incline  to  the  opinion  of  Wolff,  already 
quoted,  which  implies  that  the  dicrotism  of  typhoid  is  indirectly 
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due  to  the  high  temperature  attained  in  that  form  of  fever,  by 
which  peripheral  resistance  is  lessened,  rather  than  to  that  of 
Marey,  who,  adopting  Weber's  doctrine  of  the  antagonism  and 
reciprocally  inverse  manifestation  of  elasticity  and  contractility, 
attributes  the  dicrotism  of  typhoid  to  defect  of  contractility. 

Dr.  Burdon  Sanderson's  opinion  on  this  subject  may  be 
collected  from  the  following  extract: 

"  This  contraction  (of  left  ventricle)  produces  expansion  of  the 
arteries,  and  acceleration  of  the  progressive  movement  of  their 
contents.  These  two  associated  and  simultaneous  effects  are 
not  only  much  more  marked  in  the  large  arteries  than  in  the 
small,  but  occur  at  an  earlier  moment,  so  that  at  the  periphery 
the  current  attains  its  greatest  acceleration  somewhat  later  than 
near  the  heart. 

"  Hence,  at  the  moment  that  the  ventricle  relaxes  and  the 
influx  of  blood  through  the  aortic  valve  ceases,  blood  is  still 
moving  rapidly  onward  in  the  small  arteries.  As  a  necessary 
result,  the  arterial  system  becomes  relaxed,  and  the  progressive 
movement  of  the  blood  is  retarded,  collapse  beginning  where 
the  stoppage  occurred  (viz.,  at  the  aortic,  valve,)  and  being  pro- 
pagated towards  the  periphery.  Then,  as  the  capillary  arteries 
are  relaxed,  the  capillary  circulation  is  retarded,  while  the  aoHa 
becomes  simultaneously  distended  in  consequence  of  the  in- 
creased resistance  in  front.  This  distension  is,  in  its  turn, 
propagated  towards  the  periphery,  and  is  succeeded,  like  the 
systolic  distension,  by  collapse.  If  the  conditions  are  favour- 
able, the  same  series  of  movements  may  be  several  times 
repeated,  the  differences  between  the  alternating  conditions 
becoming  less  and  less  at  each  repetition.  Thus,  we  have  the 
following  succession  of  phenomena : 

"  1.  Contraction  of  the  left  ventricle. 

"  2.  Distension  of  the  aorta,  and  greatest  acceleration  of  blood- 
stream in  the  great  arteries. 

"  3.  Greatest  acceleration  in  the  peripheral  arteries,  occurring 
simultaneously  with  cessation  of  progressive  movement 
in  the  aorta. 

"  4  Diminished  distension  and  diminished  progressive  move- 
ment in  the  aorta. 
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"  5.  Propagation  of  these  effects  to  the  capillary  circulation, 
and  consequent  increase  of  arterial  resistance. 

"  6.  Propagation  of  the  resulting  aortic  distension  towards 
the  periphery,  producing  peripheral  acceleration  ;"*  and 
so  on. 

From  the  preceding  extract,  although  the  phraseology  is  not 
remarkably  clear,  it  may  be  inferred  that,  in  the  opinion  of  the 
author,  dicrotism  is  due  to  the  vibration  of  elasticity,  or  alter- 
nate distension  and  reaction  of  the  arteries.  The  word  "collapse" 
is  not  strictly  applicable  to  the  aorta  in  the  normal  state  of  the 
circulation;  it  applies  only  when  the  aortic  valves  are  inade- 
quate. In  the  preceding  quotation  it  obviously  means  reaction ; 
but  as  reaction  sets  in  progressively  from  the  aorta  towards  the 
periphery,  the  blood  must  be  propelled  in  advance  of  the  re- 
action-wave, and  hence  there  can  be  no  obstruction  to  the  aorta 
from  retardation  in  the  capillaries. 

Eeaction  of  the  aorta  immediately  succeeds  distension  of  that 
vessel,  and  is  simultaneous  with  the  commencement  of  ventri- 
cular diastole.  As  a  consequence  of  reaction  of  the  arch  of  the 
aorta,  and  proportionate  diminution  of  its  calibre,  the  blood- 
column  which  it  contains  is  elongated  both  in  the  direction 
backwards  towards  the  heart,  and  forwards  towards  the  peri- 
phery ;  the  former  of  these  movements  is  limited  and  suddenly 
arrested  by  the  closure  of  the  sigmoid-valves ;  and,  being  still 
under  the  pressure  of  the  reacting  vessel,  the  retrograde  current 
becomes  progressive,  in  continuation  of  the  primary  reaction- 
wave.-f-  With  normal  capillary  resistance  the  action  and  the 
reaction-wave,  or  those  of  ventricular  and  aortic  systole  respec- 
tively, are  in  direct  and  unbroken  continuity,  and  constitute,  as 

*  Handbook  of  the  Sphygmograph,  1867,  p.  23. 

1 1  cannot  admit  the  doctrine  advocated  by  Longet  (Traite  de  Physiologic,  3ieme. 
edit.,  1869;  tome  ii.,  p.  172),  in  the  following  words,  "  Immediately  after  closure 
of  the  sigmoid  valves,  the  blood  which  rests  upon  them  is  perfectly  immovable  till 
displaced  by  the  next  systole."  The  aorta  is  elastic,  quite  to  its  root,  and  it  is  in- 
conceivable that  the  portion  of  the  vessel  adjoining  the  valves,  whilst  possessing 
the  same  physical  properties  as  the  remainder  of  it,  should  be  quiescent ;  all  other 
portions  being,  at  the  same  moment,  in  a  state  of  energetic  reaction.  That  the 
blood  which  rests  on  the  aortic  valves  is  capable  of  retrograde  movement,  is  proved 
by  the  physical  phenomena  resulting  from  incompetency  of  the  valves.  Why,  then, 
should  it  be  incapable  of  movement  forwards  in  the  direction  of  the  general  current  ? 
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judged  by  the  tactile  sense,  but  a  single  expansion  of  the  artery. 
When,  however,  the  peripheral  arteries  and  capillaries  are 
relaxed,  or  in  a  state  of  defective  tonic  resistance,  the  percus- 
sion-wave flows  off  before  aortic  reaction  can  take  effect ;  and 
consequently  before  the  flux  of  reaction,  or  tidal  wave,  setting 
in  from  the  aorta,  can  reach  any  of  its  branches.  Hence  double 
pulsation  or  dicrotism. 

If,  in  addition  to  premature  escape  of  the  flux  of  ventricular 
systole  in  front,  that  of  arterial  systole  be  incomplete  and  tardy 
owing  to  imperfect  distension  and  feeble  reaction  of  the  aorta, 
the  interval  between  them  will"  be  proportionately  longer,  and 
dicrotism  more  distinct  in  the  arteries.  Feeble  contraction  of 
the  left  ventricle,  by  imperfectly  distending  the  aorta,  and 
thereby  inducing  a  weak  and  slowly-advancing  tidal  wave, 
supplies  this  second  condition.  Hence  it  is  that  in  typhoid 
fever,  a  disease  characterized  by  feeble  circulation  and  nervous 
exhaustion,  dicrotism  is  most  frequently  and  most  typically  pre- 
sented. I  can,  to  the  full  extent  of  my  experience,  confirm 
Naumann's  statement,  that  true  dicrotism  is  never  associated 
with  permanent  patency  of  the  aortic  valves ;  and  I  therefore 
incline  to  the  opinion  of  Naumann  and  Marey,  that  a  large 
portion  of  the  reaction-wave  of  normal  circulation  and  of  di- 
crotism is  the  product  of  "recoil"  or  "rebound"  from  the  closed 
aortic  valves. 

Doctor  G-alabin  maintains  that  the  dicrotic  wave  is  not  solely 
due  to  recoil  from  the  aortic  valves;  for,  as  he  alleges,  "it 
occurred  when  they  were  entirely  absent."  His  experiments 
were  made  upon  elastic  tubes  attached  to  the  heart  of  the  sheep, 
and  to  an  artificial  heart  of  india-rubber.*  I  am  by  no  means 
convinced  by  Dr.  Galabin's  experiments.  It  is  notorious  that 
in  the  living  body  dicrotism  of  the  pulse  is  never  met  with 
where  inadequacy  of  the  aortic  valves  exists. 

Dr.  F.  A.  Mahomed  adducesf  the  disappearance  of  the 
dicrotic  wave  of  the  normal  pulse-tracing,  which  occurs  in 
tracings  obtained  from  the  subjects  of  aneurism  of  the  arch  of 
the  aorta,  as  evidence  of  the  proximal  origin  of  dicrotism, 

*  British  Medical  Journal,  September  6th,  1873. 
t  Medical  Times  and  Gazette,  August  9th,  1873. 
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rather  than  of  its  distal  origin  as  maintained  by  Dr.  Burdon 
Sanderson. 

Niemeyer  regards  dicrotism  as  a  result  of  defective  tonicity  or 
sub-paralysis  of  the  arterial  walls*  But  it  should  be  remem- 
bered that,  normally,  the  pulse  is  slightly  dicrotic,  although  not 
perceptibly  so  to  the  finger. 

Dr.  Boileau  agrees  with  Dr.  Burdon  Sanderson  in  attributing 
dicrotism  to  peripheral  vascular  resistance,  although,  with 
Niemeyer,  he  admits  it  may  be  in  some  degree  due  to  defective 
arterial  tonicity.-f" 

*  Text  Booh  of  Practical  Medicine,  1869,  vol.  ii.,  p.  583. 
t  Irish  Hospital  Gazette,  February  16th,  1874. 
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PHYSICAL  SIGNS  OF  DISEASE  OE  THE  HEART. 

Having  now  discussed  the  rhythm  of  the  heart  as  a  concrete 
phenomenon,  and  as  such  it  certainly  is  the  most  striking  mani- 
festation of  organic  life,  whether  considered  in  regard  to  its 
regularity,  its  persistence,  or  its  strict  adaptation  to  the  various 
and  important  purposes  fulfilled  by  the  circulation  of  the  blood; 
I  proceed  to  consider  in  this  place,  as  furnishing  the  most 
appropriate  connexion  with  which  the  subject  may  be  intro- 
duced, the  various  derangements  to  which  the  rhythm  of  the 
heart  is  liable.  These  may  be  considered  under  five  heads; 
viz.,  intermission,  irregularity,  multiplication,  suppression,  and 
inequality  of  the  pulsations  of  the  heart. 

Intermissions  of  the  heart  have  been  classified  by  Laennec*  as 
true  and  false;  the  former  where  the  action  of  the  heart  is  really 
interrupted ;  and  the  latter  where  it  occasionally  contracts  so 
feebly  that  the  wave  does  not  reach  the  wrist ;  hence  the  radial 
pulse  alone  intermits  in  such  cases.  Bouillaudf  maintains  that 
these  intermissions,  whether  true  or  false,  are  regular  as  regards 
their  period  of  recurrence.  I  cannot  agree  with  him  in  this 
opinion ;  on  the  contrary,  intermissions,  of  whatever  kind,  are 
rarely  rhythmical  in  recurrence.  In  one  instance  only  have  I 
met  with  rhythmical  or  periodically-recurring  intermissions. 
A  girl  aged  22,  of  nervous  and  hysterical  constitution,  and  the 
subject  of  obstinate  abdominal  pneumatosis,  was  received  into 
hospital  under  my  care  in  April,  1870.  She  was  in  apparently 
good  health  with  the  above  exceptions ;  but  the  cardiac  and 
radial  pulse  intermitted  periodically,  at  intervals  of  a  few 
seconds,  the  sounds  of  the  heart  being  normal.  Under  treat- 
ment directed  to  the  improvement  of  her  general  health,  and 

*  Traiti  de  V 'Auscultation  Mediate,  tome  ii.,  chap.  viii. 
t  Traits'  Clinique  des  Maladies  du.  Cceur. 
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especially  of  the  nervous  system,  the  pulse  became  quite  regular, 
whilst  the  abdominal  inflation  continued  unabated.  I  have  not 
met  with  this  symptom  precursory  to  critical  diarrhoea,  as 
mentioned  by  Laennec. 

True  intermissions  usually  occur  at  short  but  unequal  inter- 
vals of  time ;  they  are  most  frequently  met  with  in  old  persons 
otherwise  apparently  healthy,  and  associated  with  a  weak  cardiac 
impulse,  and  sharp  clear  sounds ;  the  arteries  are  likewise  usually 
tortuous,  and  often  atheromatous ;  in  short,  the  symptoms  and 
sisns  of  dilated  heart  and  atheromatous  degeneration  of  the 
arterial  system  are  usually  associated  with  this  form  of  inter- 
mission. It  may  likewise  appear  temporarily  in  convalescence 
from  fever  and  other  protracted  and  wasting  diseases  ;  and 
finally,  in  hypertrophy  with  softening  of  the  heart.  The  length 
of  the  intermission  may  vary,  as  stated  by  Laennec,  from  one 
quarter  to  an  entire  pulsation  of  the  heart ;  it  usually  succeeds 
the  second  sound.  The  existence  of  intermittence  does  not,  of 
itself,  warrant  an  unfavourable  prognosis.  I  have  known  an  old 
gentleman  who,  from  early  manhood,  had  been  the  subject  of 
intermissions  of  this  kind,  and  nevertheless,  had  gone  through 
a  laborious  professional  career,  and  lived  to  the  age  of  eighty-one, 
dying  ultimately  of  bronchitis  and  asthenia,  but  without  ex- 
hibiting any  of  the  ordinary  consequences  of  disease  of  the  heart. 
This  gentleman's  sister  also  died  with  similar  symptoms  at  the 
age  of  seventy-six,  and  exhibited  in  her  last  illness  intermitting 
pulse,  with  the  signs  of  dilated  heart  and  atheromatous  degene- 
ration of  the  vessels. 

False  intermissions  may  likewise  occur  in  cases  similar  to  the 
preceding,  but  are  most  frequently  met  with  in  connexion  with 
the  signs  of  simple  dilatation  of  the  heart,  in  persons,  usually 
-  females,  of  middle  age  and  weak  constitution.  Intermissions 
of  this  kind  are  occasionally  witnessed  in  conjunction  with 
irregularity,  in  simple  functional  derangement,  the  consequence 
of  vicious  habits. 

I  cannot  subscribe  the  opinion  expressed  by  Dr.  Eichardson 
in  his  otherwise  admirable  lecture*  on  intermittent  pulse  and 

*  "Lectures  on  Experimental  and  Practical  Medicine,"  Medical  Times  and  Gazette, 
January  4th,  1868. 
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palpitation,  that  in  the  usual  form  of  intermittency  a  second 
sound  exists  in  the  absence  of  a  first;  and  that  in  the  next 
pulsation  succeeding  an  intermission  the  second  sound  is 
double ;  nor,  assuming  the  existence  of  a  double  second  sound 
as  a  usual  concomitant  of  intermission,  can  I  admit  the  expla- 
nation given  of  its  occurrence,  namely,  suspended  contraction 
of  the  left  ventricle  alone,  whilst  the  right  continues  to  act,  and 
a  consequent  disproportion  in  the  number,  and  asynchronism  of 
the  sounds  produced  by  closure  of  the  sigmoid  valves  on  the 
two  sides  of  the  heart. 

Separate  contraction  of  one  of  the  two  ventricles,  the  other 
being  contractile  but  quiescent,  is  scarcely  conceivable,  since 
their  nerve-supply,  and  a  considerable  portion  of  their  muscu- 
lar walls,  are  common  to  both.    No  doubt,  in  the  experiments 
of  Schiff  already  mentioned  (page  57),  individual  portions  of 
the  heart  were  paralysed  by  deligation  of  the  branches  of 
the  coronary  artery  supplying  them  with  arterial  blood,  whilst 
the  remainder  of  the  organ  continued  to  act;  but  in  this 
case  contractility  was  arinihilated  in  the  part  affected  by  the 
experiment,  and  the  heart  was  thus  reduced  to  the  condition 
of  a  mutilated  organ.    In  the  hypothesis  of  Dr.  Eichardson, 
however,  a  general  or  constitutional  cause,  operating  upon  the 
entire  nervous  system,  is  supposed  to  induce  partial  paresis  of 
the  cardiac  nerves,  and  paralysis  of  one  of  the  four  chambers 
of  the  heart.    The  explanation  of  reduplicated  second  sound 
offered  by  this  author,  would  imply,  moreover,  that  this  pheno- 
menon depends  upon,  or  cannot  be  dissociated  from,  intermit- 
tence  of  the  heart ;  but  any  such  assumption  is  contradicted  by 
the  fact  that  reduplication  of  the  second  sound  without  inter- 
mission, is  by  no  means  uncommon,  as  the  recorded  examples 
of  mitral  constriction  (see  cases)  will  show.    A  faint  first  sound, 
followed  by  a  proportionately  indistinct  second  sound,  as  in  the 
so-called  false  intermissions  of  Laennec,  is  of  frequent  occur- 
rence, and  quite  intelligible ;  but  a  second  sound,  not  preceded 
by  ventricular  systole,  is  to  me  incomprehensible.    On  the 
other  hand,  I  have,  though  rarely,  met  with  examples  of  inter- 
mission supervening  immediately  on  the  first,  with  loss  of  the 
second  sound. 
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There  may  be  apparent  intermissions  where  two  beats  of  the 
heart  occur  in  rapid  succession,  followed  by  a  prolonged  pause, 
the  prolongation,  however,  being  in  the  direction  backwards; 
that  is  to  say,  owing  to  the  anticipation  of  the  normal  period  of 
its  occurrence  by  the  preceding  pulsation,  the  subsequent  pause 
is  proportionately  prolonged.  The  apparent  intermission  is, 
therefore,  no  other  than  the  normal  long  pause,  with  a  prefix 
clue  to  the  premature  occurrence  of  the  preceding  ventricular 
systole. 

Irregularity  is  of  much  more  frequent  occurrence  than  inter- 
mission, though  occasionally,  and  in  certain  cases,  such  as  those 
of  functional  derangement,  often  associated  with  it. 

Irregularity  is,  par  excellence,  the  sign  of  cardiac  neurosis ;  and 
I  quite  agree  with  Dr.  Stokes*  in  the  opinion  that,  where  asso- 
ciated with  organic  change,  "  it  is  more  intimately  connected 
with  lesion  of  the  muscles  than  of  the  valves  of  the  heart." 
Hope-f*  justly  regards  irregularity  as  of  more  serious  import 
than  intermission  of  the  heart.  This  is,  no  doubt,  due  to  the 
fact  that  it  is  more  frequently  associated  with  organic  lesion ; 
and  when  it  occurs  in  connection  with  valvular  disease,  there  is 
invariably  present  likewise  tissue  change  of  the  heart-substance, 
to  which,  rather  than  the  valvular  lesion,  the  irregularity  owes 
its  origin.  In  cases  of  acute  disease  of  the  valves,  even  though 
disorganization  of  their  structure  be  already  complete,  irregu- 
larity is  never  witnessed  unless  when  directly  traceable  to  some 
other  cause.  Myocarditis,  and  pericarditis  with  serous  effusion, 
usually  give  rise  to  irregular  action  of  the  heart.  This  symptom 
has  been  likewise  observed  by  Graves  as  a  precursor  of  pericar- 
ditis. It  may  occur  in  a  transient  form  in  connexion  with  gout 
and  dyspepsia,  and  in  an  aggravated  form,  though  amenable 
to  sustaining  and  stimulant  treatment,  in  what  might  be  desig- 
nated acute  failure  of  nutrition  in  a  weak  and  dilated  heart. 
In  all  the  foregoing  examples  of  irregularity  there  is  likewise 
inequality  of  the  pulse ;  that  is  to  say,  the  beats  are  unequal 
not  only  in  frequency,  but  likewise  in  force  ;J  and  there  is  no 

*  Diseases  of  the  Heart  and  Aorta,  1854,  p.  175. 

t  On  the  Diseases  of  the  Heart,  3rd  edition,  1839,  p.  377. 

%  "  Faux-pas  "  of  Bouillaud. 
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standard  proportion  observed  as  between  them  in  either  of  these 
respects.    The  irregularity  is,  therefore,  arythmical. 

There  is,  however,  another  form  of  irregularity  in  which  the 
rate  varies  within  a  period  of  a  few  seconds ;  but  the  beats  both 
of  the  heart  and  pulse  are  strictly  proportionate  to  one  another 
as  to  frequency  and  force,  under  each  of  these  rates  respectively. 
This  form  of  irregularity,  which  may  be  distinguished  from  the 
preceding  as  rythmical,  is  strictly  functional,  and  due  to  nervous 
derangement ;  it  is  of  favourable  augury,  and  according  to  my 
experience,  exemplified  only  in  cases  of  nervous  debility  conse- 
quent on  masturbation,  or  the  immoderate  use  of  tobacco  or  of 
tea. 

Dr.  Eichardson  points  out  two  forms  in  which  irregularity  of 
this  kind,  consisting  in  rapid  changes  in  the  rate  of  the  pulse, 
may  be  exhibited.  One  he  names  "  acute  irregularity,"  in  which 
the  pulse  beats  at  different  rates  in  a  series  of  five  to  ten  or 
more  pulsations;  the  members  of  the  different  series  being 
strictly  proportionate  to  one  another  in  time,  but  differing  in 
this  respect  from  those  of  other  series.  This  condition  of  pulse 
he  has  met  with  in  cases  of  very  feeble  heart,  in  chronic  anaemia, 
and  after  loss  of  blood  or  other  serious  depressing  influence.  The 
other  form  he  names  "  prolonged  irregularity,"  differing  from 
the  former  only  in  this,  that  the  series  consist  of  a  greater 
number  of  pulsations,  and  that  it  is  best  exemplified  in  the  acute 
hydrocephalus  of  children,  of  which  it  is  almost  pathognomonic 
and  of  the  worst  augury. 

I  have  never  met  with  rhythmical  irregularity  of  either  kind 
under  the  circumstances  mentioned  by  Dr.  Eichardson  •  indeed, 
in  the  conditions  specified  by  him,  I  would  rather  expect  to  find 
examples  of  the  first-mentioned,  or  arythmical  form  of  derange- 
ment. 

Inequality  of  the  pulsations  of  the  heart  is  always  met  with 
in  association  with  false  or  apparent  intermittence,  of  which, 
indeed,  it  constitutes  an  essential  feature ;  and  frequently  like- 
wise with  arythmical  irregularity,  so  often  associated  with  the 
preceding  derangements.  Inequality  in  the  action  of  the  heart 
of  necessity  involves  a  similar  anomaly  of  the  pulse ;  and  a  case, 
by  no  means  uncommon,  in  which  all  the  foregoing  derange- 
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ments  are  exemplified,*  witli  tlie  addition  of  a  murmur,  or 
perhaps  more  than  one  such,  presents  a  jumble  of  sounds  and 
movements  of  an  apparently  inextricable  character,  to  be  cor- 
rectly interpreted  only  by  those  who,  by  patient  study,  have 
acquired  a  ready  and  precise  knowledge  of  the  normal  rhythm 
of  the  heart. 

Palpitation  consists  in  rapid  and  tumultuous  action  of  the 
heart,  with  or  without  derangement  of  rhythm,  and  painfully 
sensible  to  the  patient.    It  comes  on  in  paroxysms,  during 
which  the  large  arteries  throb,  and  the  nervous  system  is  in  a 
state  of  great  excitement  and  tension.    The  attack  is  usually 
brought  on  by  mental  worry,  bodily  fatigue,  dyspepsia  asso- 
ciated with  flatulence,  or  by  late  and  heavy  suppers  ;  but  where 
organic  disease  of  the  heart  exists  it  may  occur  irrespectively 
of  any  of  these  causes.    Palpitation  may  be  the  disease  ;  that  is 
to  say,  no  organic  lesion,  so  far  as  can  be  made  out,  co-existing 
with  it.    In  such  cases,  which  constitute  a  large  majority  of 
those  in  which  it  is  met  with,  palpitation  may  be  regarded  as 
a  veritable  neurosis ;  and  the  diagnosis  rests  mainly  upon  the 
negative  evidence  afforded  by  a  physical  examination  of  the 
heart,  but  in  some  measure  likewise  upon  observation  of  the 
case,  and  the  result  of  treatment.    Thus,  for  example,  it  will  be 
noticed  that  exercise  in  the  open  air  and  cheerful  society  pro- 
duce a  markedly  beneficial  influence  upon  the  patient,  warding 
off  the  attack  which  generally  occurs  at  night,  and  insuring 
sound  sleep  and  improved  digestion.    In  many  cases  it  is  due 
to  latent  gout,  and  is  readily  cured  by  colchicum.    The  case  of 
Mr.  E.,f  is  a  good  example  of  palpitation  due  to  this  cause. 

Palpitation  may  complicate  organic  disease  of  the  heart, 
although  it  is  present  only  in  a  small  percentage  of  such  cases. 
Dilatation  of  the  left  ventricle,  with  or  without  hypertrophy, 
and  irrespectively  of  valvular  lesion,  constitutes  the  condition 
in  which,  par  excellence,  it  is  an  associated  symptom  of  organic 
disease.  Attacks  of  this  kind  are  much  more  protracted  and  ob- 
stinate than  the  preceding,  the  most  efficacious  treatment  in  the 
attack  being  antispasmodics,  especially  Hoffman's  anodyne  with 

*  Folie  des  Battcmcnls  du  Cceur  (Bouillaud). 
t  Vide  "  Neuroses." 
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opium;  and,  in  the  intervals  between  the  attacks,  quinine,  strych- 
nine, and  iron.    Case  68  appropriately  illustrates  these  remarks. 

One  or  other  of  the  two  sounds  of  the  heart  is  not  unfrequently 
found  to  be  reduplicated.  This  occurs  much  more  frequently 
in  regard  to  the  second  than  the  first  sound ;  although  Hope, 
whilst  admitting  reduplication  of  the  latter,*  which  he  attri- 
butes to  impulse  of  the  apex  out  of  time  with  the  first  sound, 
in  which,  according  to  him,  it  normally  has  no  share,  makes  no 
allusion  whatever  to  doubling  of  the  second  sound.  Doctor 
Stokes-f-  gives  several  examples  of  the  latter,  which  he  justly 
regards  as  the  more  frequent,  and  whilst  confessing  his  ina- 
bility to  explain  the  phenomenon  of  reduplication,  expresses  the 
opinion  that  it  is  due  rather  to  valvular  than  to  muscular  action, 
and  is  probably  the  result  of  a  want  of  synchronism  in  the  action 
of  the  two  sides  of  the  heart. 

In  regard  to  relative  frequency  of  occurrence,  reduplication  of 
the  second  sound,  according  to  my  experience,  greatly  prepon- 
derates ;  of  this  several  examples  are  given  in  the  sequel,  the 
great  majority  of  which  have  occurred  in  connexion  with  ob- 
struction at  the  mitral  orifice. 

G-eigel  and  Guttemann  state!  that  reduplication  of  the  second 
sound  has  been  pretty  generally  met  with  in  connexion  with 
mitral  narrowing  or  inadequacy.  Most  of  the  patients  were  thin 
and  anajmic,  and  chronic  sufferers  from  heart-disease.  The 
reduplication  may  be  heard  over  the  tricuspid,  aortic,  or  pulmo- 
nary orifice,  but  is  most  distinct  in  the  two  latter  situations ; 
and  at  the  site  of  the  pulmonary  opening  the  second  of  the  two 
elements  is  louder  than  it  is  over  the  aorta,  or  is  accentuated,  in 
mitral  valve-disease.  They  account  for  the  phenomena  by 
assuming  derangement  of  synchronism  in  the  closure  of  the  two 
sets  of  sigmoid  valves ;  the  right  ventricle  being  engorged  in 
mitral  disease,  empties  itself  more  slowly  than  the  left ;  hence, 
say  they,  closure  of  the  pulmonary  sigmoid  valve  is  posterior  in 
time  to  closure  of  that  of  the  aorta. 

They  regard  doubling  of  the  second  sound,  when  constant,  as 
diagnostic  of  stenosis  or  inadequacy  at  the  mitral  orifice.    It  may 

*  A  Treatise  on  the  Diseases  of  the  Heart,  3rd  edition,  p.  42. 
t  Diseases  of  the  Heart  and  Aorta,  p.  118. 
%  Arch.  General  de  Mfdecine,  June,  1869. 
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exist  also  in  stasis  or  engorgement  of  the  right  side  of  the  heart, 
to  whatever  cause  clue ;  in  cases  of  dilated  pulmonary  artery ;  in 
young  tuberculous  subjects  ;  in  the  subjects  of  pulmonary  em- 
physema, pleurisy,  and  fatty  disease  of  the  heart ;  but  in  these 
several  cases  they  assert  that  it  would  not  be  constant  as  in 
mitral  valve  disease. 

Guttemann  does  not  agree  with  Geigel  im  the  opinion  that 
doubling  of  the  second  sound  is  an  absolutely  constant  sign  of 
mitral  constriction,  and  present  only  when  the  patient  is  in 
a  state  of  complete  repose ;  he  admits  that  when  the  hearts 
action  is  quickened  the  reduplication  ceases.  I  agree  with  M. 
Guttemann  in  the  opinion  that  reduplication  of  the  second  sound 
is  by  no  means  constant  in  mitral  constriction.  It  has  occurred 
in  only  twenty-six  out  of  sixty-three  cases  in  my  tables. 

Mr.  Arch.  Bleloch*  suggests  that  reduplication  of  the  sounds  of 
the  heart  may  be  due  to  interruption,  in  the  cardiac  plexus,  of 
the  wonted  communication  between  the  nerve-currents  destined 
for  the  supply  of  the  two  sides  of  the  heart.  The  simultaneous- 
ness  of  influx  of  the  vis  nervosa  into  the  two  sides  of  the  heart 
would  be  thus  prevented,  and  synchronous  contraction  conse- 
quently precluded. 

He  also  offers,  as  another  explanation,  that  whereas  in  man  the 
vis  nervosa  travels  at  the  rate  of  two  hundred  feet  in  a  second, 
and  in  the  frog  only  at  the  rate  of  ninety  feet,  neurosis  of  the 
heart  may  consist  in  "retrogression  for  the  time  being  to  a  lower 
type  of  nerve-tissue ;"  e.g.,  that  of  the  frog.  If,  in  consequence  of 
unilateral  neurosis,  one  side  of  the  heart  should  undergo  thus  a 
slowing  of  its  rate  of  action,  "  both  the  rate  of  transmission  and 
the  quantity  of  nerve-force  transmitted  may  be  less,"  and  so 
derangement  of  synchronism  of  action  take  place.  The  first 
hypothesis  is  entirely  gratuitous,  being  unsupported  by  evidence 
of  any  kind ;  and  besides,  it  would  not  apply  to  examples  of 
temporary  reduplication.  The  second  hypothesis,  though  ex- 
ceedingly ingenious,  is  not  only  unproven,  but  in  the  present 
state  of  knowledge,  not  susceptible  of  proof  or  refutation. 

Of  reduplication  of  the  first  sound  I  have  noted  in  all  twelve 
cases ;  viz.,  eight  females  and  four  males.    Of  these  six  were 

*  Medical  Press  and  Circular,  June  22nd,  1870. 
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set  down  as  "nervous,"  three  being  simply  so  with  menstrual 
derangement;  and  of  the  three  remaining,  one  (a  male)  was  gouty, 
one  (a  female)  was  the  subject  of  Graves'  disease  (exophthalmic 
goitre),  and  the  third  was  an  example  of  mitral  constriction, 
both  sounds  being  double.  Hypertrophy  of  the  left  ventricle 
existed  in  three  cases  ;  viz.,  in  two  with  mitral  reflux,  and  there- 
fore with  some  degree  of  dilatation  also ;  the  remaining  example 
being  one  of  simple  hypertrophy  consecutive  to  cirrhosis  of  the 
kidneys.  Dilatation  of  the  heart  in  connexion  with  cirrhosis  of 
the  liver  existed  in  one  case,  and  in  two  there  was  fatty  degene- 
ration of  the  heart. 

I  have  met  with  reduplication  of  both  sounds  in  two  patients ; 
one,  above  referred  to,  was  a  female  aged  thirty  years,  and  the 
subject  of  contracted  mitral  orifice  ;  and  the  other,  a  female  aged 
seventy-five,  suffering  from  bronchitis.  In  this  latter  case  three 
sounds  were  audible  at  the  base  and  at  the  apex  respectively ; 
but  in  these  two  situations  the  doubled  sound  was  not  the  same. 

The  causation  of  this  phenomenon  must  be  considered  sepa- 
rately in  regard  to  each  of  the  sounds. 

When  associated  with  the  first  sound,  I  am  satisfied  it  is  due 
to  resolution  of  that  sound  into  its  two  normal  elements,  namely, 
the  cardiac  impulse,  and  the  sudden  tension  of  the  auriculo-ven- 
tricular  valves.  In  most  of  the  cases  it  was  possible  to  identify 
with  great  facility  these  two  elements,  the  dull  thud  of  the 
impulse  having  been,  in  every  instance,  antecedent  to  the  sharp 
click  of  valvular  tension.  Cardiac  impulse  coincides  with  the 
initial  portion  of  ventricular  systole,  whilst  tension  of  the  auri- 
culo-ventricular  valves  and  attached  chordae  tendinea?  occurs  at 
the  conclusion  or  acme  of  systole.  Under  ordinary  circumstances 
the  act  is  so  rapid  in  accomplishment,  that  the  two  elements 
which  enter  into  the  first  sound  by  which  it  is  announced,  are 
virtually  simultaneous  in  occurrence.  Not  so,  however,  when 
any  cause  intervenes  to  protract  the  systole.  In  that  case  the 
initial  portion  of  the  first  sound  is  dull,  because  due  to  the  stroke 
of  the  apex  only ;  whilst  the  concluding  portion,  if  the  valves  be 
in  a  condition  to  yield,  the  sound  of  tension  on  being  suddenly 
put  upon  the  stretch,  is  sharp  and  clear,  because  no  longer 
masked  by  the  dull  element  of  impulse.    In  the  event,  however, 
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of  the  existence  of  valvular  lesion  competent  to  neutralize  the 
sound  of  valve-tension,  or  to  mask  it  by  a  coincident  murmur, 
the  impulse-element  alone  will  represent  the  first  sound,  which, 
in  such  case,  is  necessarily  of  a  dull  or  masked  character,  whilst 
a  murmur,  post  systolic  in  time,  represents  the  second  element. 

The  organic  lesions  with  which  reduplicated  first  sound  is 
associated  are;  in  point  of  fact,  of  the  above-mentioned  character. 
Thus,  of  twelve  cases  in  which  this  anomaly  has  been  exhibited 
in  my  experience,  four  were  examples  of  hypertrophy  with  dila- 
tation of  the  left  ventricle,  and  two  of  fatty  heart.  The  condition 
of  heart,  however,  with  which,  par  excellence,  reduplicated  first 
sound  is  associated,  is  that  of  nervous  instability,  as  exhibited  in 
proneness  to  palpitation.  Of  this,  no  less  than  six  of  my  cases  are 
examples ;  but  of  these,  one  was  also  gouty,  and  one  exhibited 
contraction  of  the  mitral  orifice  and  reduplication  of  both  sounds* 

Doubling  of  the  second  sound  is  a  phenomenon  of  a  more  dis- 
tinctive character,  and  more  frequent  occurrence  than  the  pre- 
ceding. It  is  more  easily  appreciated  because  of  the  clear  and 
decisive  character  of  both  its  elements.  It  is  clue  to  derange- 
ment of  synchronism  in  the  closure  of  the  two  sets  of  semilunar 
valves,  as  the  following  observation,  which  I  have  repeatedly 
made,  seems  to  prove.  In  every  example  of  this  anomaly  which 
has  come  under  my  notice,  the  double  character  of  the  sound 
was  exhibited  only  in  the  area  over  which  the  sounds  of  the 
aorta  and  the  pulmonary  artery  were  both  audible ;  whereas,  when 
the  stethoscope  was  shifted  a  short  distance  to  the  right  or  left 
of  this  region,  a  single  second  sound  only  was  heard. 

Of  twenty-seven  examples  which  I  have  noted  of  redupli- 
cated second  sound,  no  less  than  twenty-six  were  cases  of  con- 
stricted mitral  orifice,  the  remaining  one  being  an  example  of 
aortic  obstruction  and  reflux,  f 

*  Reduplication  of  the  first  sound  is  of  very  frequent  occurrence  in  simple  hyper- 
trophy of  the  left  ventricle.  In  the  cases  above  mentioned  it  would  seem  to  be  due 
to  postponement  of  tension-click,  and  in  simple  hypertrophy  to  pneponement  of  im- 
pulse. 

t  Between  the  dates  at  which  the  paragraph  on  this  subject  at  p.  129  and  the 
above  were  written,  I  had  met  with  the  additional  examples  of  this  phenomenon 
included  in  the  number  now  given.  Since  the  latter  date  I  have  noted  several 
others,  some  of  which  will  be  found  amongst  the  reported  cases  passim. 
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In  the  former  cases  it  is  not  difficult  to  understand  how,  owing 
to  imperfect  distension  of  the  left  ventricle  in  diastole,  and  con- 
sequently of  the  aorta  during  ventricular  systole,  the  reaction 
of  this  vessel,  and  the  closure  of  its  valves,  shall  occur  prema- 
turely, and  be  anterior  in  time  to  those  of  the  pulmonary  artery, 
and  a  double  second  sound  be  accordingly  developed.  The  en- 
gorged state  of  the  pulmonary  artery  consequent  upon  the 
obstruction  in  front,  will  contribute  to  the  same  result,  by 
postponing  the  reaction  of  that  vessel  and  the  closure  of  its 
valves. 

Where  reduplication  of  the  second  sound  is  associated  with 
valvular  inadequacy  at  the  orifice  of  the  aorta,  of  even  a  few 
month's  duration,  the  left  ventricle  may  be  assumed  to  be 
dilated.  In  such  case  the  evacuation  of  that  chamber  is  of 
necessity  protracted,  and  in  a  still  greater  degree  where  obstruc- 
tion at  the  mouth  of  the  aorta  coincides  with  permanent 
patency  of  the  valves.  Hence,  the  reaction  of  the  aorta  is 
delayed,  and  the  aortic  element  of  the  second  sound  is  dissoci- 
ated from  that  of  the  pulmonary  artery  by  postponement. 
Ultimately,  however,  owing  to  tissue-degeneration  of  its  walls, 
the  dilated  left  ventricle  will  fail  to  evacuate  itself,  whilst  the 
right  ventricle  and  the  pulmonary  system  have  become  en- 
gorged. From  this  will  follow  the  twofold  result  of  an  earlier 
reaction  of  the  aorta,  and  a  later  reaction  of  the  pulmonary 
artery.  Unification  of  the  second  sound  is  the  consequence  of 
this  pathological  adjustment,  and  a  double  sound  no  longer 
exists.  Such  a  result  is  obviously  not  to  be  expected,  and  in 
fact  is  never  witnessed,  in  connexion  with  mitral  stenosis. 

Where  mitral  obstruction  and  permanent  patency  of  the  aortic 
valves  co-exist,  reduplication  of  the  second  sound  will  not  occur, 
at  least  in  the  advanced  stage  of  the  twofold  disease,  when 
dilatation  of  both  ventricles  has  ensued. 

In  Dr.  Fuller's  excellent  work*  there  are  some  passages  on  this 
subject  which  I  cannot  subscribe.  He  says :  "  In  all  cases  its 
[reduplication  of  sounds]  essential  cause  is  absence  of  synchro- 
nous action  in  the  valves  of  either,  or  of  both  sides  of  the  heart. 
Thus,  if  one  ventricle  contracts  before  the  other,  the  auriculo- 

*  Diseases  of  the  Chest,  p.  488. 
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ventricular  valves  on  the  two  sides  of  the  heart  will  not  close 
simultaneously,  and.  the  first  sound  will  be  reduplicated ;  if  the 
elasticity  and  irritability  of  the  pulmonary  artery  and  the  aorta 
be  unequal,  the  one  vessel  will  probably  contract  before  the  other, 
and  thus  cause  a  want  of  synchronism  in  the  closure  of  the  semi- 
lunar valves  on  the  two  sides  of  the  heart. 

"  But  in  some  instances  the  reduplication  appears  to  be 
confined  to  one  side  of  the  heart. 

"  In  these  cases  there  is  a  want  of  synchronous  action  hetween 
the  different  segments  of  each  set  of  valves;*  of  the  mitral  or  of  the 
tricuspid,  as  the  case  may  be,  in  the  first  instance ;  and  of  the 
aortic  or  of  the  pulmonary  semilunar  valves  in  the  second  in- 
stance." 

In  the  preceding  passages  the  valve-theory  of  the  production 
of  both  sounds  is  exclusively  adopted,  and  all  other  causes  as 
contributory  are  excluded.  This  is  not  only  not  in  accordance 
with,  but  directly  contrary  to,  the  bulk  of  evidence,  experimental 
and  clinical,  on  the  point  in  question.  As  to  the  isolated  con- 
traction of  either  ventricle,  upon  which  Dr.  Fuller's  theory  rests, 
I  have  already  given  reason  for  doubting  the  possibility  of  its 
occurrence. 

The  aorta  and  the  pulmonary  artery  are  simply  passive  in 
regard  to  the  circulation  of  the  blood,  and  the  time  and  force  of 
their  reaction  depend  not  absolutely  upon  their  elasticity,  but 
upon  the  length  and  energy  of  the  preceding  contraction  of 
the  respective  ventricles.  The  contractility  of  these  vessels  is, 
therefore,  a  borrowed  property,  and  represents  that  of  the  corres- 
ponding ventricles. 

As  to  the  alleged  want  of  synchronism  in  the  closure  of  the 
different  segments  of  each  set  of  valves,  adduced  to  account  for 
the  phenomenon  of  reduplication  on  one  side  of  the  heart,  it  is 
simply  a  speculation  without  basis  or  warrant  of  any  kind,  and 
opposed  to  everything  that  is  known  as  to  the  function  of  the 
valves.  Manifestly,  the  individual  segments  of  any  of  the  valves 
of  the  heart  cannot  be  closed  out  of  time  with  the  others,  and 
with  a  force  sufficient  to  elicit  from  them  a  sound  of  tension, 
without  being  accompanied  by  a  murmur  of  reflux ;  but  it  is 

*  The  italics  are  not  in  the  original. 
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notorious  that  a  murmur  of  any  kind  is  a  very  rare  accompani- 
ment of  a  reduplicated  sound  at  the  same  orifice. 

Dr.  Milner  Fothergill  regards  the  reduplication  of  the  second 
sound  as  prima  facie  evidence  of  pulmonary  engorgement, 
whether  cardiac  or  not.* 

But  reduplication  of  the  second  sound  is  not  even  an  excep- 
tional symptom  of  simple  pulmonary  engorgement. 

There  must  be,  therefore,  some  other  cause  in  operation  where 
reduplication  exists ;  and  the  association,  which  is  undoubtedly 
frequent,  of  pulmonary  congestion  and  double  second  sound,  is 
the  compound  result  of  that  common  cause.    (See  p.  127.) 

The  phenomenon  of  suppression  of  either  sound  of  the  heart  is 
strictly  and  exclusively  morbid.  The  first  sound  is  masked  in 
hypertrophy,  and  all  but  extinguished  in  advanced  fatty  degene- 
ration of  the  heart;  and  in  typhus-softening,  as  pointed  out 
by  Dr.  Stokes,-f-  it  is  absolutely  and  entirely  suppressed.  The 
phenomenon  is  easily  accounted  for  by  reference  to  the  morbid 
alteration  in  the  muscular  structure  of  the  heart,  in  consequence 
of  which,  although  sufficient  to  maintain  a  circulation  adequate 
to  the  wants  of  the  lowest  degree  of  vitality,  and  barely  to  avert 
death,  it  is  incapable  of  developing  the  energy  required  to  pro- 
duce impulse  or  systolic  sound.  In  syncope,  and  as  a  precursor 
of  death,  failure  of  the  first  sound  is  a  well-known  symptom  ; 
and  this  sound  may  be  masked  or  entirely  superseded  by  a 
murmur. 

Suppression  of  the  second  sound  is  of  much  less  frequent  occur- 
rence than  that  of  the  first.  As  far  as  I  know  it  is  met  with  only 
in  the  collapse  stage  of  cholera,  j  It  is  probably  clue  to  extreme 
cardiac  debility ;  but  why,  with  an  audible  first  sound,  it  should 
cease  to  exist  in  this  disease,  I  cannot  satisfactorily  explain. 
Nor  am  I  satisfied  with  the  explanation  of  Dr.  George  J ohnson,§ 
who  accounts  for  it  on  his  favourite  hypothesis  of  arrested  pul- 
monary circulation ;  for  although  in  such  case  the  left  ventricle, 
being  deprived  of  blood,  would  be  incapacitated  for  the  pro- 
duction of  a  second  sound,  the  right  ventricle,  for  the  opposite 

*  Lancet,  November  6th,  1869. 

t  Dublin  Medical  Journal,  vol.  xv.,  1839,  p.  L 

%  See  Report  of  Cholera  ^idemic  of  1866,  by  Drs.  Hayden  and  Cruise. 
§  British  MedicalJournal,  1868. 
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reason,  should  be  capable  of  producing  one.  Yet  nowhere  in 
such  cases  is  a  second  sound  to  be  heard.  Both  sounds  are 
masked  for  obvious  reasons  in  hydropericarclium,  and  in  pul- 
monary emphysema  as  usually  met  with,  namely,  that  enga- 
ging the  anterior  edges  of  the  lungs.  A  condition  the  opposite 
of  that  just  discussed,  namely,  that  of  exaggeration  of  the  sounds 
of  the  heart,  is  of  rather  more  frequent  occurrence. 

Exaggerated  first  sound  is  met  with  most  frequently  in  con- 
nexion with  dilated  left  ventricle ;  it  is  sharp,  clear,  and  of  brief 
duration,  giving  the  impression  of  having  originated  in  close 
proximity  with  the  ear,  and  of  having  been  transmitted  through 
a  thin  and  vibratile  medium.  In  extreme  ventricular  dilatation, 
when  the  heart  has  been  excited  to  vigorous  action  by  bodily 
exercise  or  mental  disturbance,  the  quality  of  the  two  sounds  is 
so  nearly  similar  that  it  is  exceedingly  difficult  to  identify  them 
individually.  But  in  dilatation  and  thinning  of  the  left  ven- 
tricle associated  with  tissue-softening,  the  first  sound  is  abrupt, 
feeble,  and  usually  ill-pronounced,  and  the  action  of  the  heart 
and  pulse  rapid  and  irregular, . as  pointed  out  by  Dr.  Stokes;* 
and  finally,  in  typhus  fever  similar  phenomena  are  exhibited,  as 
mentioned  by  the  same  authority  ,f  and  both  sounds  not  unfre- 
quently  assume  a  foetal  character,  becoming  weak  and  almost 
identical,  whilst  the  action  of  the  heart  is  exceedingly  rapid. 
In  the  rare  form  of  disease  of  the  heart  described  by  Dr. 
Ormerodj  under  the  name  of  "  universal  fibrous  transforma- 
tion," the  sounds  of  the  heart  are  likewise  of  the  foetal  character, 
and  individually  difficult  of  identification. 

Exaggeration  of  the  second  sound  is  of  more  frequent  occur- 
rence in  the  pulmonary  artery  than  in  the  aorta.  In  the  former 
of  these  vessels  its  occurrence  is,  according  to  Skoda,§  pathogno- 
monic of  mitral  obstruction.  || 

My  experience  does  not  tend  to  confirm  this  statement.  I 

*  Dublin  Medical  Journal,  vol.  xxi.,  1842  ;  Pathological  Society's  Report,  p.  133. 
t  lb.,  vol.  xv. 

+  British  Medical  Journal,  August,  6th  1864. 
§  On  Auscultation,  Markham's  translation. 

II  Dr.  W.  Begbie  (opus  citat.)  regards  accentuated,  or  "  booming"  second  sound 
in  the  aorta  as  suggestive  of  atheroma  of  the  arch  of  the  aorta,  or  of  aneurism  of  its 
transverse  portion. 
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have  met  with  accentuated  or  intensified  second  sound  in  the 
pulmonary  artery  in  only  fifteen  out  of  sixty-three  cases,  or 
less  than  one-fourth  of  the  whole  number  of  examples  of  narrow- 
ing or  obstruction  of  the  mitral  opening ;  but  in  a  large  propor- 
tion of  such  cases,  viz.,  twenty-six  in  sixty-three,  as  already 
stated,  I  have  observed  it  reduplicated. 

The  extent  to  which  the  sounds  of  the  heart,  being  normal, 
may  be  transmitted  through  the  chest,  depends  upon  many  con- 
ditions having  reference  chiefly  to  the  age  of  the  subject,  the 
configuration  and  conducting  properties  of  the  thoracic  parietes, 
and  the  state  of  contiguous  organs. 

In  infants  and  children,  owing  to  the  vibratile  structure  of  the 
chest  at  this  age,  the  sounds  are  transmitted  to  a  greater  distance, 
and  with  much  greater  clearness  than  in  the  subsequent  periods 
of  life.  In  those  with  narrow  chests,  especially  of  the  pigeon- 
conformation,  the  sounds  are  likewise  better  transmitted,  because 
of  the  absolute  and  persistent  contact  of  the  heart  with  the 
anterior  thoracic  wall. 

Compressed,  hepatizecl,  or  otherwise  solidified  lung,  serves  as 
a  better  conducting  medium  for  the  sounds  of  the  heart  than 
healthy  lung  substance. 

Laennec  asserts*  that  the  sounds  of  the  heart  are  better  con- 
ducted than  its  impulse  through  tubercular  vomica?,  and  through 
the  air  of  pneumothorax,  whilst  the  reverse  is  the  case  in  regard 
to  compressed  or  hepatizecl  lung. 

Bouillaud  holds  that  sound  is  transmitted  through  the  latter 
no  less  distinctly  than  impulse.  In  this,  I  think,  he  is  wrong. 
I  apprehend  that  in  all  these  cases  alike  the  accompanying 
solidification  is  the  cause  of  the  exaggerated  transmission,  not 
only  of  the  impulse,  but  of  the  sounds  also.  The  walls  of  a 
tubercular  cavity,  being  solid,  and  in  immediate  contact  with 
air  more  or  less  stationary,  are  in  the  most  favourable  condition 
for  transmitting  sonorous  and  motor  vibrations ;  and  that  motion 
should  be  better  conducted  than  sound  through  a  solid  body,  in- 
cluding in  its  interstices  much  liquid,  such  as  a  hepatized  or 
compressed  lung,  will  be  readily  understood.  The  pulsatile 
pneumonia  of  Dr.  Graves  affords  a  good  illustration  of  this 

*  The  Diseases  of  the  Chest,  Forbes'  translation,  1827,  p.  540,  foot  note. 
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remark*  In  this  singular  affection  the  throbbing  of  the  chest 
must  be  regarded  as  an  epi-phenomenon,  dependent,  according 
to  Graves,  upon  the  engorged  state  of  the  pulmonary  vessels, 
which  are  thereby  constituted  good  conductors  of  the  cardiac 
pulsation. 

Morbid  alteration  in  the  quality  of  the  sounds  of  the  heart, 
constituting  murmur,  has  been,  since  the  introduction  of  auscul- 
tation by  Laennec,  the  subject  of  ardent  and  no  less  profitable 
study.  It  is  essentially  a  morbid  phenomenon,  and  therefore 
appertains  exclusively  to  the  domain  of  pathology,  but  is  not 
remote  from  the  boundary  line  between  health  and  disease. 

A  murmur  may  be  defined  as  an  abnormal  sound  developed 
within  the  heart,  the  blood-vessels,  or  an  aneurism ;  in  the  heart 
associated  with,  or  superseding  the  normal  sounds;,  in  the  arteries, 
in  aneurisms,  and  in  certain  rare  cases  in  the  veins,  observing 
the  rhythm  of  the  cardiac  sounds ;  and  in  veins  usually  continu- 
ous, but  influenced  as  to  intensity  by  the  sounds  of  the  heart. 

Causes  of  murmurs.  Before  the  time  of  Laennec  murmurs 
were  not  recognized  as  morbid  sounds ;  and  by  him  they  were 
attributed  to  "  spasmodic  contraction  of  the  heart  or  arteries."-f* 
This  opinion  seems  to  have  been  based  mainly  upon  the  fancied 
resemblance  which  the  typical  murmur  (bridt  de  soufflet)  bore  to 
the  sound  yielded  by  muscles  during  contraction. 

Corrigan,j  as  the  result  of  a  number  of  experiments  on  living 
cold-blooded  animals,  and  others  ingeniously  contrived  with  a 
view  to  determine  the  modifications  of  sound  in  membranous 
conduits  under  various  conditions,  arrived  at  the  conclusion  that 
murmur  is  mainly  due  to  a  "  current-like  motion  "  of  the  blood 
within  the  heart  or  vessels.  Thus,  according  to  his  doctrine, 
when  the  auriculo-ventricular  orifice  of  either  side  of  the  heart, 
or  an  artery,  has  suffered  absolute  narrowing  by  organic  disease, 
or  by  pressure ;  or  relative  constriction  as  the  result  of  simple 
dilatation  of  either  ventricle,  or  of  aneurism ;  the  blood  in  transit 
through  the  contracted  passage,  or  into  the  dilated  ventricle  or 
sac,  is  thrown  into  a  state  of  intrinsic  commotion,  or  "currents," 

*  Clinical  Lectures  on  the  Practice  of  Medicine,  1864,  p.  472. 

+  Forbes'  translation,  p.  559. 

X  Lancet,  April  4th  and  11th,  1829. 
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whence  arises  murmur.  The  transmission  of  murmur  so  origi- 
nating, as  well  as  variations  in  its  intensity,  depends  mainly 
upon  the  degree  of  tension  of  the  walls  in  contact  with  the 
moving  liquid.  In  the  heart  unaffected  by  disease  also,  a  faint 
murmur  must  be  developed  at  the  auriculo -ventricular  orifices, 
owing  to  the  difference  in  diameter  between  these  openings  and 
the  corresponding  ventricles  in  complete  dilatation;  "accord- 
ingly iu  the  healthiest  there  is  some  sound  always  accompany- 
ing its  action ;"  and  in  dilatation  of  the  ventricles  to  any  extent 
the  sound  is  loud,  and  the  degree  of  sound  bears  a  proportion  to 
the  size  of  the  ventricle,  or  to  the  degree  in  which  this  current- 
like motion  exists.  In  simple  dilatation  there  is  a  loud,  soft, 
diffused  murmuring  sound,  from  which  bruit  de  soufflet  differs 
only  by  its  sharpness.  He  describes  the  several  steps  of  an 
experiment,  consisting  in  the  transmission  of  a  strong  and  rapid 
current  of  water  through  a  piece  of  intestine,  performed  with  a 
view  to  ascertain  precisely  the  conditions  under  which  bruit 
de  soufflet  was  developed,  and  its  immediate  cause;  and  adds, 
"  whilst  the  intestine  was  tense  no  sound,  or  a  murmur  exceed- 
ingly indistinct,  was  heard ;  but  any  part  being  constricted  so  as 
to  produce  an  alteration  in  the  motion  of  the  fluid,  a  very  loud 
bruit  de  soufflet  immediately  became  evident;"  the  bruit  was 
audible,  however,  only  on  the  distal  side  of  the  constriction. 

There  can  be  no  doubt  whatever  that  the  intrinsic  collision 
of  the  moving  liquid,  to  which  alone  Sir  Dominic  Corrigan 
attributes  the  occurrence  of  bruit,  is  a  potent,  but  not  the  sole 
cause  of  this  phenomenon.  I  cannot  admit  the  exclusion  of 
other  and  no  less  effective  causes,  namely,  friction  and  parietal 
vibration.  Moreover,  a  murmur  is  actually  heard  under  all 
circumstances  in  connexion  with  liquids  moving  with  a  certain 
degree  of  rapidity  and  force  through  conduits,  whether  organic 
or  metallic,  and  quite  irrespectively  of  the  tension  of  their 
walls.  In  the  leaden  pipes  laid  for  the  new  water-supply  of 
the  houses  of  Dublin  from  the  river  Vartry,  the  water,  moving 
under  a  pressure  of  50  lbs.  to  the  square  inch,  yields  a  roaring 
noise  audible  at  a  distance  of  several  yards,  and  actually  stun- 
ning to  the  ear  brought  into  close  proximity  with  it ;  and  in  a 
hose  composed  of  india-rubber,  and  connected  with  the  water- 
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pipe  for  use  in  my  stable,  when  in  action,  a  murmur  is  likewise 
audible,  but  much  less  loud  and  harsh  than  the  former,  and  rather 
of  a  blowing  character ;  differences  no  doubt  due  to  the  better 
conducting  qualities  of  metal  as  compared  with  caoutchouc. 

I  cannot  admit  that  in  a  heart  the  subject  of  simple  dilata- 
tion of  either  ventricle,  or  of  both  ventricles,  without  other 
organic  change,  such  as  narrowing  or  roughening  of  the  orifice, 
an  afflux-murmur  may  occur  at  the  auriculo-ventricular  open- 
ing ;  and  I  entirely  deny  that  in  a  heart  free  from  disease  of 
any  kind,  a  murmur  or  sound,  however  faint,  is  associated  with 
the  transit  of  blood  from  auricle  into  ventricle.  Such  a  murmur 
should  be  audible  at  the  apex,  either  coincidently  with  or  im- 
mediately succeeding  the  second  sound,  when  the  influx  of 
accumulation  takes  place  ;  or  immediately  antecedent  to  the 
first  sound,  when  the  auricles  contract  with  vigour.  It  would 
be,  therefore,  either  a  veritable  apex-diastolic  or  post-diastolic, 
or  a  presystolic  murmur.  Of  all  cardiac  murmurs  an  apex- 
diastolic  is  the  rarest,  that  is,  a  murmur  audible  at  the  precor- 
dium  within  the  area  of  apex  pulsation  only,  and  strictly 
coinciding  in  time  with  the  second  cardiac  sound.  Out  of 
several  hundred  cases  of  cardiac  disease  carefully  examined  and 
noted,  I  can  only  recall  two  examples  of  murmur  answering  to 
this  description. 

Presystolic  murmur,  until  very  recently  incorrectly  desig- 
nated diastolic,*  is  sui  generis,  and  therefore  unmistakeable. 
This  murmur,  the  special  significance  of  which  will  be  discussed 
at  length  further  on,  is  now  pretty  generally  known,  and  can 
occur  only  in  connexion  with  narrowing  of  either  auriculo- 
ventricular  orifice. 

Hope-j-  states  that  "  valve-murmurs  are  occasioned  by  collision 
of  the  particles  of  the  blood  against  each  other,  and  against  the 
containing  solids,"  and  subsequently  more  at  length.^  "  The  fact, 
then,  respecting  murmurs  briefly  is,  that  they  may  be  produced 
by  the  vibrations  either  of  the  liquid  alone,  or  of  the  liquid  and 
solids  conjointly;  and  the  latter  is,  without  doubt,  the  more 

*  Diseases  of  the  Heart,  by  Dr.  Hope,  3rd  edition,  1839,  p.  78. 

t  Opus  citat.,  p.  80. 

t  Opus  ciiat.,  p.  81,  foot  note. 
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frequent  case  in  the  heart  and  arteries,  because  these  solids  are 
elastic.  Hence  it  is  that  vibratory  tremour  is  in  many  in- 
stances perceptible  to  the  touch."  According  to  Hope,  then, 
murmur  is  the  result  of  vibration,  whether  of  the  containing 
parietes,  or  the  contained  liquid,  or  of  both ;  and  inferentially, 
whilst  vibration  may  originate  in,  and  be  confined  to,  the  blood, 
it  is,  when  present  in  the  adjacent  solids,  always  derived  from 
the  blood  by  communication  or  by  friction.  Herein,  no  doubt, 
lies  the  truth  in  regard  to  this  question. 

Inorganic  murmurs  are,  according  to  Hope,  attributable  to  a 
threefold  cause,  viz.,  attenuation  of  blood,  unfilled  arteries,  and 
velocity  of  current ;  the  first  and  last  mentioned  causes  giving 
rise  to  increased  friction,  the  first  and  second  favouring  the 
occurrence  of  vibration  in  the  blood,  the  second  supplying  the 
condition  for  the  communication  of  it  to  the  walls  of  the  vessel, 
and  the  third  being  the  immediate  active  cause  by  which  friction 
and  vibration  are  developed,  and  in  proportion  to  its  degree, 
intensified.  Non-organic  murmurs,  therefore,  equally  with 
organic,  are  the  result  of  vibration  and  friction. 

In  experiments  on  dogs  performed  by  Hope  and  Marshall 
Hall,  repeated  and  copious  bleedings  caused  rough  systolic 
cardiac  murmur,  sharp  and  strong  impidse,  and  arterial  thrill  and 
throbbing.  These  phenomena  disappeared  under  two  opposite 
sets  of  conditions,  viz.,  when  the  animal  was  greatly  reduced  by 
loss  of  blood,  entailing  loss  of  contractility  in  the  heart;  and 
when  the  blood  was  renovated,  and  thus,  at  the  same  time,  its 
volume  was  increased,  and  its  solid  elements  proportionately 
augmented. 

When  from  weakness,  murmur,  thrill,  and  throbbing  were 
arrested,  they  were  restored  by  suspending  the  animal  by  the 
fore  legs,  manifestly  because,  owing  to  the  imperfect  circulation 
in  the  brain  in  this  unnatural  posture,  the  heart  and  arteries 
became  partially  filled,  and  so,  at  the  same  time,  the  stimulus  of 
imperfect  distension  was  given  to  the  heart,  and  the  conditions 
for  vibration  of  the  blood  and  of  the  vessels  were  again  fur- 
nished. 

Marshall  Hall  held  that  vibration  was  modified,  and  this  mur- 
mur caused,  by  reduction  in  the  quantity  or  pressure  of  the 
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blood,  change  in  the  proportion  of  its  elements,  and  probably  in 
its  velocity  * 

Gendrinf  holds  that  murmurs  are  caused  by  alteration  of 
structure  of  the  heart  or  arteries,  and  changes  in  the  constitu- 
tion of  the  blood ;  and  that  in  the  latter  case  murmur  may  be 
heard  in  all  the  arteries  of  the  body  of  a  certain  calibre. 

So-called  blood-murmurs  are,  no  doubt,  in  aggravated  cases, 
audible  in  the  larger  arteries  of  the  body  generally,  but  this  ad- 
mission does  not  imply  that  such  murmurs  are  regarded  as  due 
exclusively  to  an  alteration  in  the  physical  constitution  of  the 
blood.  On  the  contrary,  I  believe,  and  shall  endeavour  to  show  in 
the  proper  place,  that  murmurs  of  this  kind  are  due  to  nervous 
reaction  upon  the  walls  of  the  vessels,  in  no  less  a  degree  than 
to  modification  in  the  quantity  or  in  the  quality  of  the  blood. 

Bouillaud]:  considers  valvular  murmur  to  be  nothing  more 
than  exaggeration,  absolute  or  relative,  of  the  normal  bruit  arising 
from  the  friction  of  the  blood  against  the  edges  of  the  orifice  in  its 
passage  through,  which  is  a  contributory  cause  of  the  first  sound 
of  tie  heart;  the  other  and  principal  cause  of  that  sound  being, 
according  to  him,  sudden  tension  of  the  valves,  as  previously 
stated  at  length  (p.  95).  If  from  any  cause  the  force  of  friction 
be  increased,  whether  from  narrowing  of  the  orifice,  or  from  in- 
creased force  of  ventricular  contraction,  the  friction-element  of 
the  first  sound  is  thereby  absolutely  intensified,  and  becomes 
murmur. 

If,  on  the  other  hand,  the  valve-element  of  the  first  sound  be 
partially  or  entirely  suppressed  by  organic  change,  then  the  fric- 
tion-element is  relatively  exaggerated,  or  brought  prominently 
forward,  and  so  becomes  the  cause  of  murmur.  Where  the 
valves  are  rendered,  by  organic  alteration,  incapable  of  moving, 
a  murmur  replaces  the  first  sound ;  but  in  cases  in  which  the 
valves  move  at  all,  although  less  freely  than  in  the  state  of 
health,  the  normal  sound  persists  ;  if  there  be,  however,  at  the 
same  time,  narrowing  of  the  orifice,  or  a  rugged  or  inadequate 
state  of  the  valves,  bruit  de  soufflet,  bruit  de  rape,  or  bruit  de  scie 

*  Gendrin,  Legons  sur  les  Maladies  du  Cceur,  pp.  14  and  15. 
t  Opus  citat. 

%  Traiti  Oiinique  dcs  Maladies  du  Caur,  1835,  torn.  i. 
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will  accompany  the  first  sound.  He  holds,  therefore,  that  when 
the  valve-element  of  the  first  sound  is  entirely  suppressed  by 
structural  disorganization,  one  of  the  above-mentioned  causes 
of  murmur  being  at  the  same  time  present,  a  murmur  of  sub- 
stitution is  the  result ;  but  that  when  any  of  these  causes 
co-exist  with  valvular  mobility,  even  though  the  valves  be 
rough  and  inadequate  to  close  the  orifice,  a  murmur  of  ac- 
companiment or  a  murmur  with  a  first  sound  is  heard. 

It  will  be  perceived,  on  reference  to  Chapters  I.  and  II  (pp. 
96  and  115,)  in  which  the  sounds  of  the  heart  are  discussed, 
that  the  mere  movement  of  the  valves  is  an  element  of  only 
secondary  value  in  the  causation  of  them;  sound  depending 
upon  the  structural  integrity  or  healthy  condition  of  the  valves, 
in  virtue  of  which  they  are  capable  of  yielding  a  sound  of 
tension  when  suddenly  put  upon  the  stretch.  There  may  be, 
therefore,  complete  suppression  of  the  first  sound,  notwithstand- 
ing that  the  auriculo-ventricular  valves  move  with  freedom, 
but  in  such  case  the  valves  must  be  structurally  unsound,  and 
the  impulse  element  of  the  first  sound  must  be  masked  or 
abolished. 

Da  Costa*  suggests  that  in  certain  cases  in  which  anaemia  is  a 
predominant  characteristic,  murmur  may  be  due  to  alteration  in 
the  tension  of  the  valves,  brought  about  by  excited  action  of  the 
heart,  and  communicating  to  the  blood  vibration  which  is  in- 
tensified by  the  impoverished  state  of  that  fluid,  but  may  exist 
independently  of  it. 

Oppolzerf  holds  that  a  thickened  and  disorganized  valve,  even 
though  competent  to  prevent  reflux,  may  give  rise  to  murmur 
by  the  altered  character  of  its  vibrations,  and  that  even  where 
regurgitation  does  take  place,  and  is  the  principal  cause  of  the 
murmur  heard,  the  abnormal  vibration  arising  from  the  struc- 
tural alteration  of  the  valve  acts  as  a  reinforcing  cause  of 
murmur. 

I  cannot  subscribe  the  doctrine  of  tension-murmurs,  and  I  do 
not  believe  that  valvular  murmurs  can  be  fairly  attributed  to 

*  American  Journal  of  Medical  Sciences,  July,  1869  ;  and  Dublin  Quarterly  Journal 
(abstract)  November,  1869. 

f  Dublin  Quarterly  Journal  of  Medical  Science,  November,  1869.  Eeport  on 
Medicine. 
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this  cause,  independently  of  afflux  or  reflux  blood-currents.  I 
have  never  met  with  an  example  of  murmur  not  satisfactorily 
explicable  on  other  and  more  rational  grounds. 

Dr.  C.  J.  B.  Williams*  is  of  opinion  that  murmur  is  produced 
by  friction  of  the  blood,  moved  with  a  certain  degree  of  velocity 
and  force,  against  irregular  surfaces  presented  by  the  surrounding 
solids.  The  resistance  thus  given  to  the  current  of  blood  causes 
sonorous  vibrations  in  the  liquid  mass,  if  the  latter  be  urged  on- 
wards with  sufficient  force  and  rapidity.  The  resisting  medium 
may  be  a  thickened  or  irregular  valve,  a  contracted  orifice,  or  a 
healthy  valve  opposing  resistance  through  spasmodic  contrac- 
tion of  one  of  the  columnse  carnese.  If  the  velocity  be  very  low 
there  may  be  no  murmur,  even  with  a  rigid,  or  partially  ossified 
valve;  hence  the  occasional  subsidence  of  organic  murmurs 
when  the  circulation  has  become  languid. 

Dr.  Williams  assumes  the  operation  of  two  other  causes  of 
murmur  which  are,  I  think,  of  questionable  efficacy ;  namely,  a 
relative  narrowing  of  the  orifices  of  the  heart,  consequent  upon 
sudden  or  abrupt  contractions  of  the  organ,  as  in  nervous  palpi- 
tation from  excitement,  loss  of  blood,  or  from  inflammation.  In 
such  cases  a  disproportion  of  the  mass  of  blood  to  the  orifices 
arises  from  the  suddenness  with  which  it  is  forced  through.  I 
have  never  heard  a  murmur  of  this  kind,  with  the  single  excep- 
tion of  that  following  haemorrhage ;  but  this  is  clue  to  a  cause 
totally  different  from  that  assigned  by  Dr.  Williams,  and  as 
belonging  to  a  different  class,  namely,  that  of  haemic  murmurs, 
will  be  discussed  separately  under  that  head.-f 

The  other  cause  of  (to  me)  a  doubtful  character,  to  which 
Williams  attributes  murmur,  is  globular  dilatation  of  the  ven- 
tricle, by  which  the  orifice  of  exit,  though  absolutely  healthy,  is 
contracted  relatively  to  the  ventricle,  and  the  blood  in  escaping 
from  it,  encounters  resistance,  and  is  thrown  into  a  state  of  vi- 
bration. I  have  not  met  with  an  example  of  murmur  due  to  this 

*  The  Pathology  and  Diagnosis  of  Diseases  of  the  Chest,  3rd  edition,  1835,  p.  193. 

t  Skoda  (A  Treatise  on  Auscultation  and  Percussion,  translated  from  the  fourth 
edition,  by  Dr.  Markham,)  is  likewise  of  this  opinion,  for  he  says  (p.  211)  "A 
contraction  of  the  heart,  more  forcible  and  rapid  than  ordinary,  cannot  of  itself 
produce  a  murmur  ;  and,  on  the  contrary,  murmurs  (non-organic,  scil.)  may  exist 
when  the  movements  of  the  heart  are.  slow." 

12 


178 


PHYSICAL  SIGNS  OF  DISEASE  OF  THE  IIEAKT. 


cause ;  I  have  always  found  slight  roughening  or  crimping  of  the 
aortic  valve,  or  atheromatous  disease  of  the  vessel  immediately 
above  the  orifice,  in  cases  where  a  systolic  aortic  murmur  of 
indubitably  organic  nature  had  existed;  and  after  death  an 
hypertrophed  and  dilated  ventricle  was  the  most  notable  organic 
lesion  discovered.* 

Skodaf  concedes  the  correctness  of  the  generally  received 
opinion,  that  intra- ventricular  murmurs  are  caused  "  by  friction 
of  the  blood  against  the  walls  of  the  heart,  or  against  the  valves;" 
but  holds  that  murmur  may  be  also  produced  within  the  cavities 
of  the  heart  by  collision  between  two  streams  of  blood,  one  of 
which  is  moving  in  a  definite  direction,  whilst  the  other  is 
moving  in  the  opposite  direction,  or  in  the  same  direction  but 
more  slowly ;  or  by  the  sudden  irruption  of  a  stream  into  a 
stationary  mass  of  blood. 

Doctor  WalsheJ  also  advocates  the  sufficiency  of  unnatural 
friction  between  the  blood  and  the  surfaces,  and  likewise  of 
intrinsic  collision  between  two  masses  of  blood  in  motion,  to 
occasion  murmur.  The  organic  alterations  which  give  rise  to 
abnormal  friction  are,  constriction  of  the  orifices,  either  simple  or 
with  thickening ;  rigidity ;  calcification  of,  and  wasting  or  other 
growths  upon,  the  valves  :  and  those  which  occasion  collision  of 
blood-streams  are,  simple  insufficiency  of  the  valves  to  close  a 
widened  orifice  ;  or  incomplete  valvular  occlusion  from  organic 
alteration,  of  whatever  kind,  of  the  valves  themselves;  from 
shortening  of  the  chordae  tendineas;  atrophy  of  the  columnas 
carnese ;  adhesion  of  the  segments  of  the  valve  to  one  another, 
or  to  the  walls  of  the  ventricle  or  artery :  unnatural  communi- 
cation between  the  different  compartments  of  the  heart,  or 
between  any  of  these  and  one  of  the  arteries,  or  between  the 
cavities  or  the  arteries  and  an  adventitious  chamber.  Polypoid 
growths  in  the  vicinity  of  the  valves,  coagula  entangled 'amongst 
the  columnas  carneee,  mere  roughness  of  the  endocardium,  and 
abnormal  attachments  of  one  of  the  chordae  tendineaa,  whereby 

*  Dr.  Blakiston  agrees  in  opinion  with  Dr.  Williams  as  to  the  competency  of 
globular  dilatation  with  hypertrophy  of  either  ventricle,  without  lesion  of  the 
arterial  orifice,  to  give  rise  to  murmur. 

f  Opus  citat.,  p.  201. 

+  Diseases  of  the  Heart,  3rd  edition,  1 862,  p.  86-7. 
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it  is  thrown  directly  across  the  blood-current,  are  likewise  com- 
petent to  produce  murmur  under  a  strong  current  of  blood. 

I  have  not  met  with  a  single  example  which  wTould  warrant 
me  in  coinciding  with  Dr.  Walshe  in  the  opinion  that,  in  simple 
hypertrophy  of  the  left  ventricle,  without  narrowing  of  the  aortic 
orifice,  or  valvular  lesion,  "  excess  of  force  of  propulsion  of  natu- 
rally constituted  blood  would  seem  capable  of  generating  direct 
murmur."  Neither  am  I  convinced  that  palpitation  of  an  hyper- 
trophied  heart,  with  or  without  disease  of  the  papillary  muscles, 
may,  by  deranging  the  action  of  these  muscles,  cause  mitral 
regurgitation.* 

Dr.  Stokes  very  properly  urgesf  that,  for  the  production  of 
organic  valvular  murmur  a  certain  force  in  the  propulsive 
power  of  the  heart  is  requisite ;  and  that,  in  the  absence  of  this 
essential  element  in  the  causation  of  murmur,  the  latter  not 
infrequently  fails  to  be  heard,  even  where  ossific  lesion  of  the 
valves  exists. 

Bambergerj  is  of  opinion  that  occasionally  murmur  arises 
from  insufficient  tension  and  after-vibration  of  the  auriculo- 
ventricular  valves,  consequent  upon  fatty  degeneration  or  simple 
weakening  of  the  papillary  muscles. 

It  will  thus  be  seen  that  the  doctrine  of  tension-murmurs,  but 
in  various  forms,  has  taken  firm  hold  of  the  minds  of  some  of  the 
ablest  pathologists  of  the  present  time. 

Nevertheless,  I  cannot  subscribe  this  doctrine.  I  do  not 
believe  that  valvular  murmurs  can  arise  from  modified  tension- 
property  of  the  valves,  irrespectively  of  afflux  or  reflux  blood 
currents. 

Murmur,  like  normal  cardiac  sounds,  is  produced  by  vibration ; 
thickening  and  roughness  of  the  valves  operate  rather  by  sup- 
pressing vibration ;  and,  if  they  do  not  give  rise  to  the  eddy  of 
obstructed  afflux  or  efflux,  or  to  that  of  reflux,  they  cannot  be  a 
cause  of  murmur. 

The  primary  and  essential,  though  remote  cause  of  murmur, 

*  Opus  citat.,  p.  283. 

t  Diseases  of  (he  Heart  and  Aorta,  1854,  p.  107. 

%  Bullin  Quarterly  Journal  of  Medical  Science,  November,  1869,  "  Keport  on 
Medicine,"  p.  592. 
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I  hold  to  be  friction  of  the  blood-current  against  the  walls  or 
passages  where  the  murmur  arises.  Friction  is  a  cause  of  vibra- 
tion, which  is  communicated  to  the  walls  and  to  the  current, 
and  conducted  by  the  latter  in  the  direction  of  its  flow.  Vibra- 
tion is  transmitted  by  the  adjacent  solids  in  accordance  with 
determinate  physical  laws,  being  interrupted  by  dissimilar,  and 
favoured  by  similar  structural  constitution  of  the  transmitting 
medium.  Eetrograde  transmission  of  vibration,  however,  through 
the  cardiac  or  vascular  walls,  is  neutralized  by  the  definite  course 
of  the  blood-current,  whilst  progressive  or  forward  transmission 
through  these  media  is  not  only  favoured,  but  vibration  in  them 
is  reinforced,  by  the  blood-stream,  itself  in  a  state  of  vibration 
from  forcible  impact  at  the  seat  of  friction.  There  is  one  excep- 
tion, rather  apparent  than  real,  to  the  non-transmission  against 
the  current,  of  vibratory  pulsation  of  the  solids ;  namely,  that 
which  is  afforded  by  regurgitant  apex-murmurs  arising  from 
reflux  at  the  auriculo-ventricular  openings.  These  murmurs 
are  loudest  at  the  apex,  although  the  current  by  which  they  are 
produced  sets  in  the  opposite  direction,  or  towards  the  base  of 
the  heart.  But  the  chordae  tendineas,  owing  to  their  intimate 
connexion  with  the  mitral  and  tricuspid  valves,  their  eniinently- 
vibratile  properties,  and  isolated  position  in  the  cavities  of  the 
ventricles,  must  receive  and  communicate  to  the  musculi  papil- 
lares,  and  through  these  to  the  ventricular  walls  at  the  apex, 
vibrations  originating  in  the  valves.  The  peculiar  arrangement 
of  these  tendons,  moreover,  that,  namely,  by  which  the  greater 
number  of  them  supplies  filaments  to  two  adjacent  and  opposed 
valve-segments,  renders  their  direct  interference  with  a  current 
of  reflux  at  the  auriculo-ventricular  orifices  unavoidable ;  they 
thus,  in  a  measure,  create  and  directly  receive  the  vibrations  of 
that  current,  and,  of  necessity,  transmit  them  through  the  papil- 
lary muscles  to  the  apex. 

That  friction  as  between  a  fluid,  whether  liquid  or  aeriform, 
and  a  solid  surface  of  contact,  irrespectively  of  the  regularity  of 
that  surface,  is  capable  of  yielding  vibration  audible  as  murmur 
and  tangible  as  tremor,  is  sufficiently  illustrated  by  the  passage 
of  water  under  strong  pressure  through  hose  or  metallic  pipes 
upon  the  one  hand,  and  by  the  phenomena  of  whistling  and 
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playing  upon  wind-instruments  on  the  other.  In  both  these 
cases  alike,  fluid-friction  against  the  sides  of  the  tube,  the  lips 
of  the  performer,  or  the  mouth-piece  of  his  instrument,  becomes 
a  cause  of  intrinsic  molecular  commotion,  or  vibration,  in  both 
the  fluid  and  the  solid  medium ;  perceptible  in  the  latter  to  the 
sense  of  touch  as  tactile  vibration,  tremor,  or  fremitus ;  and  in 
both,  sensible  to  the  ear  as  sound  more  or  less  harsh,  or  murmur. 

Both  these  phenomena  are  likewise  exemplified  in  sonorous 
rhonchus,  which,  when  loud,  is  always  associated  with  fremitus. 

Murmur  and  fremitus,  though  clue  to  a  common  cause,  are  not 
always  associated,  because  fremitus  requires  for  its  production 
stronger  and  coarser  vibration  than  does  murmur. 

Hence  fremitus  is  a  much  less  constant  and  invariable  pheno- 
menon than  murmur ;  and  hence  likewise  it  is,  that  whilst  both 
are  frequently  associated,  whenever  that  association  is  dissolved 
by  disappearance  of  either  phenomenon,  fremitus  is  that  which 
ceases  to  be  manifested. 

Within  the  last  ten  years  much  has  been  done  experimentally, 
and  written,  especially  in  France,  with  the  object  of  elucidating 
the  phenomena  of  cardiac  and  respiratory  murmurs.  The  results 
obtained  have  tended,  in  a  singular  manner,  to  confirm  those  of 
Sir  Dominic  Corrigan  already  referred  to  ;  and  to  establish  the 
general  correctness  of  the  views  as  to  the  cause  of  murmur,  and 
the  laws  of  its  propagation,  expressed  by  that  eminent  physician 
so  long  ago  as  1829. 

The  writers  to  whom  I  especially  refer  are  M.M.  Chauveau,* 
Boudet,f  and  L.  Bergeon.^  The  vascular  bruit  has  been  shown, 
in  the  opinion  of  these  writers,  to  be  due  to  an  intrinsic  commo- 
tion in  the  circulating  fluid,  designated  " veinefluicle"  by  Savart. 
M.  Bergeon  says :  "  Whenever  a  liquid  flows  from  a  reservoir, 

*  "  Etudes  Pratiques  sur  les  Murmurs  Vasculaires,  ou  Bruits  de  Souffle,  et  sur  leur 
valeur  Se'me'iologique,"  Gazette  Medicate  de  Paris,  1858,  p.  247.  For  this  and  the 
subsequent  references,  as  well  as  for  an  able  summary  of  this  subject  generally,  I 
am  indebted  to  the  writer  of  Article  ii.,  "  On  the  Physical  Theory  of  Murmurs,  vas- 
cular, cardiac,  and  respiratory,"  in  the  British  and  Foreign  Medico-Chirurgical 
Review  for  July  1873. 

t  "  Recherches  Physiologique  sur  le  Mechanisme  des  Bruits  Respiratoires," 
Gazette  Hebdomadaire,  1863,  p.  789. 

t  Des  Causes  et  du  Mechanisme  du  Bruit  de  Soufflet,  Paris,  1868  ;  and  ThSorie 
des  Bruits  Physiologiques  dela  Respiration,  Paris,  1869. 
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through  a  vertical  or  horizontal  orifice,  the  stream  takes  the 
form  of  a  jet,  to  which  Savart  gave  the  name  of  '  fluid  vein.' " 

"  The  '  fluid  vein '  is  essentially  composed  of  two  parts,  the 
first  calm,  transparent,  like  a  stem  of  crystal ;  the  second  agi- 
tated, without  transparency,  but  so  far  possessed  of  regular  form, 
that  it  can  be  seen  to  be  divided  into  a  certain  number  of  elon- 
gated swellings  (of  which  the  maximum  diameter  is  always 
larger  than  that  of  the  orifice),  separated  by  narrower  portions. 
This  nodal  appearance  of  itself  shows  that  the  liquid  vibrates, 
and  by  means  of  the  electric  light  Savart  showed  that  the  flow 
is  not  really  continuous.  The  '  fluid  vein'  in  part  consists  of 
separate  drops  of  the  fluid,  succeeding  one  another  at  regular 
intervals,  each  drop  changing  its  form  in  passing  from  point 
to  point." 

The  production  of  a  "  fluid  vein,"  or  vibrating  axial  current, 
whether  in  a  liquid  or  a  gas,  depends  essentially  upon  its  trans- 
mission with  a  certain  force  through  a  narrow  orifice  into  a 
larger  space  beyond,  whether  that  space  contain  air  or  liquid. 
And  in  this  relatively  larger  or  (in  regard  to  the  direction  of  the 
current)  distal  space  alone  the  "  fluid  vein  "  or  sonorous  vibra- 
tion is  generated.  This,  as  shown  by  Bergeon,  and  as  long  before 
correctly  stated  by  Corrigan,  is  clue  to  the  different  pressure  ex- 
perienced by  the  fluid  on  opposite  sides  of  the  constricted  orifice. 
To  the  same  conclusion  leads  an  experiment  performed  by  Chau- 
veau  on  a  pithed  horse,  artificial  respiration  having  been  kept 
up ;  from  this  and  other  experiments  he  deduces  the  following 
general  law : 

"  Bruit  de  souffle  is  always  produced  by  the  vibrations  of  an 
intra- vascular  veins  fluide,  and  such  a  veine  is  constantly  formed 
whenever  the  blood  passes  with  a  certain  force  from  a  narrowed 
into  an  actually  or  relatively  dilated  part  of  the  circulatory  sys- 
tem." But  manifestly,  under  this  law,  something  besides  intra- 
vascular narrowing  may  produce  a  "  fluid  vein,"  and  something 
other  than  "  fluid  vein  "  may  produce  bruit  de  souffle. 

Koughness  of  the  intra-cardial  and  intra-vascular  surface  as  a 
cause  of  murmur,  has  been  summarily  set  aside  by  Chauveau, 
but  as  I  think,  on  insufficient  evidence, 

On  the  same  principle,  that  of  a  "  fluid  vein,"  Chauveau  like- 
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wise  explains  anaemic  murmurs  at  the  base  of  the  heart,  and  in 
the  °reat  veins  of  the  neck. 

In  anaemia  there  is  a  general  reduction  in  the  volume  of  the 
blood;  the  chambers  and  orifices  of  the  heart,  and  the  blood 
vessels  o-enerally,  with  two  exceptions,  accommodate  their  dia- 
meter to°  the  reduced  volume  of  blood.  The  exceptions  are  :  (a) 
the  aorta  and  pulmonary  artery,  which,  owing  to  the  absence  of 
the  contractile  and  the  preponderance  of  the  elastic,  element  m 
their  walls,  cannot  reduce  their  diameter  proportionately  to  that 
of  the  current  passing  through  them.  Hence  a  "fluid  vein"  and 
murmur  of  exit,  (b)  The  roots  of  the  innominate  veins  are 
fixed  and  kept  permanently  dilated  by  the  cervical  fascia,  which 
not  only  ensheaths  them,  but  is  connected  with  the  sternum, 
clavicle,  and  first  rib.  Hence,  whilst  the  jugular  and  sub- 
clavian veins  above  accommodate  themselves  to  the  reduced 
diameter  of  their  respective  currents,  the  commencing  portion  of 
the  innominate  veins,  being  incapable  of  a  reduction  of  calibre, 
<rive  origin  to  a  "  fluid  vein,"  and  a  venous  hum,  or  bruit  de 
dicible.  . 

This  is  a  most  ingenious  and  apparently  a  satisfactory  ex- 
planation of  venous  murmur.  Against  Chauveau's  theory,  as 
applied  to  the  heart,  the  apparently  insuperable  objection  may 
be  urged,  that  it  necessarily  implies  a  murmur  of  diastole  at  the 
auriculo-ventricular  orifices  in  the  normal  state  of  the  heart. 
Corrigan  anticipated  this  objection,  by  alleging  that  normally 
such  a  murmur  is  actually  but  faintly  audible  at  the  points 
mentioned.  But,  in  point  of  fact,  no  such  murmur  can  be 
detected  in  the  physiological  state* 

Murmurs  are  governed  by  the  laws  of  ordinary  sound  in  re- 
gard to  their  pitch,  cpiality,  and  intensity. 

The  pitch  or  key  of  a  murmur  is  determined  by  the  number  of 
sonorous  undulations  occurring  within  a  given  time  ;  the  greater 
the  number  of  such,  the  higher  the  pitch ;  and  conversely.  Some 
murmurs  are  of  so  low  a  pitch  that  they  scarcely  form  a  con- 
tinuous sound,  whilst  others,  on  the  contrary,  have  a  pitch  so 
high  that  they  are  musical  in  character.    As  a  rule,  to  which  I 

*  Further,  the  remarkable  difference  in  the  quality  of  murmurs  would  not  be  ex- 
plicable on  this  theory. 
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am  not  acquainted  with  a  single  valid  exception,  very  high 
pitched,  and  hoarse  or  low  pitched  murmurs,  are  of  organic  or 
of  thromboid  origin,  and  therefore  of  less  favourable  significance 
than  those  of  an  intermediate  key. 

The  quality  of  a  murmur,  expressed  by  its  harshness  or  the 
opposite,  depends  upon  the  abruptness  of  the  vibrations  to  which 
it  is  due.  Harsh  grating  murmurs  are  the  result  of  the  attrition 
of  two  uneven  and  dense  surfaces  against  one  another,  or  of  a 
strong  current  upon  solid,  rugged,  and  projecting  points  of  surface. 
Soft  murmurs  are  caused  by  the  movement  of  currents  over 
smooth  and  even  surfaces  ;  and  therefore,  whilst  they  may  indi- 
cate formidable  valvular  disorganization,  they  cannot  be  regarded 
as  evidence  of  atheromatous  or  calcareous  transformation. 

I  cannot  agree  with  Hope  in  holding  that  harshness  depends 
upon  the  configuration  of  the  orifice,  rather  than  upon  the  char- 
acter of  the  disorganizing  medium.  Nor  can  I  admit  with  him, 
that  "  osseous  disease  "  of  the  cardiac  valves  or  vascular  walls, 
if  covered  by  the  lining  membrane,  may  give  rise  to  bellows 
murmur ;  and  that,  on  the  contrary,  fibrous  and  fibro-cartilagi- 
nous  structures  may  give  origin  to  rasping  and  sawing  murmurs. 

The  intensity  of  a  murmur  is  directly  as  the  strength  of  the 
primary  impulse,  the  proximity  of  the  seat  of  origin  to  the  ear, 
and  the  conducting  properties  of  the  intermediate  structures. 
Proximity  influences  the  loudness  or  distinctness  of  a  murmur ; 
but  it  certainly  is  an  error  to  assert,  as  Hope  has  done,  that  it 
modifies,  much  less  determines,  the  pitch  of  a  murmur.  It  has 
been  shown  experimentally  by  Biot,  that  distance  has  no  influ- 
ence on  pitch.  If  this  were  not  so,  musical  notes  of  different 
pitches,  heard  at  a  distance,  would  run  into  one  another  and 
be  out  of  harmony ;  but  such  is  notoriously  not  the  case.  Dr. 
Walshe,  writing  on  this  subject  says,*  "  The  mere  distance  of 
the  site  of  production  of  murmurs  from  the  surface,  can,  in 
theory,  have  no  direct  influence  on  their  pitch.  The  same 
physical  and  dynamical  conditions  will  generate  sounds  of  the 
same  pitch,  whether  they  be  close  to,  or  as  far  as  possible  from, 
the  chest- wall." 

Murmurs  have  been  classified  according  to  their  position,  their 

*  Opus  citat.,  p.  90. 
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rhythm,  relationship  to  the  normal  sounds,  pitch,  and  quality;  and 
a  complete  definition  or  description  of  a  murmur  must  include  a 
reference  to  each  of  these  characteristics.  This  is  a  matter  of 
some  moment  in  regard  to  intelligible  description  ;  and  it  were 
much  to  be  desired  that  this,  or  some  other  equally  convenient 
formula  for  the  designation  of  cardiac  murmurs,  should  be  uni- 
versally adopted  by  physicians.  Till  a  universally  recognized 
standard  of  this  kind  be  established,  laxity  of  description,  and 
consequent  confusion  and  misinterpretation  will  continue  to  be, 
as  at  present,  unavoidable. 

The  order  in  which  I  have  just  mentioned  the  several 
characteristic  features  of  a  murmur  is  the  analytical.  The 
synthetical  method  of  description,  however,  will  be  found  more 
convenient  as  applied  to  any  particular  murmur,  as  is  practi- 
cally found  to  be  the  case  in  regard  to  other  matters,  in  specify- 
ing one  of  a  multitude  of  objects  of  the  same  kind.  I  shall 
revert  to  this  subject  after  having  treated  of  the  different  char- 
acteristics of  murmurs  as  above  sketched. 

The  site  or  point  of  maximum  intensity  of  a  murmur  is  of 
great  importance  in  regard  to  differential  diagnosis.  Murmurs 
have  been  divided  according  to  their  site  into  apex  murmurs, 
and  basic  murmurs;  and  each  of  these  groups  has  been  sub- 
divided into  left  and  right.  Thus  there  are,  in  the  order  of  their 
frequency,  left  and  right  apex  murmurs,  and  right  and  left  basic 
murmurs. 

The  determination  of  this  point  of  maximum  intensity  of  a 
murmur  is  a  purely  acoustic  operation,  in  the  performance  of 
which,  however,  great  readiness  and  precision  are  acquired  by 
practice  and  close  attention. 

The  rhythm  of  a  murmur  has  been  interpreted  by  the  majority 
of  writers  on  diseases  of  the  heart,  as  having  reference  only  to 
those  periods  of  the  cardiac  cycle  which  are  covered  by  the 
normal  sounds,  and  is  by  medical  men  generally  so  regarded. 
Nevertheless,  it  is  an  unwarranted  limitation  of  the  meaning  of 
the  term,  because  it  implies  that  during  the  intervals  between 
the  sounds,  or  the  short  and  the  long  pause  respectively,  murmur 
is  never  heard. 

That  murmur  is,  however,  occasionally  and  not  unfrequently 


186 


PHYSICAL  SIGNS  OF  DISEASE  OF  THE  HEART. 


audible  during  the  normal  periods  of  silence,  there  can  be  no 
longer  any  doubt ;  and  furthermore,  that  murmurs  of  this  par- 
ticular rhythm  have,  in  regard  to  each  of  the  two  pauses,  a  speci- 
fic significance  of  great  diagnostic  value,  I  am  quite  convinced, 
and  undertake  in  the  sequel  to  shew. 

Gendrin*  seems  to  have  been  the  first  to  recognize  this  impor- 
tant distinction,  to  which,  indeed,  his  subdivision  of  the  normal 
periods  of  silence  (page  82)  led  him  by  logical  necessity. 

Gendrin' s  classification  of  murmurs  on  this  basis  is,  however, 
not  only  eminently  unpractical,  but  highly  erroneous,  as  will 
appear  further  on ;  but  to  him,  nevertheless,  belongs  the  merit 
of  having  been  the  first  to  recognize  the  existence  of  intersonal 
murmurs,  and  to  introduce  corresponding  designations,  even 
though  somewhat  overdrawn,  and  in  many  instances  incorrectly 
applied. 

Doctor  Walshe  not  only  recognizes  the  existence  of  murmurs 
falling  within  the  periods  of  cardiac  silence,  as  distinguished 
from  those  of  sound,  but  proposes  a  much  more  euphonious 
nomenclature.  He  says,  "  But  they  [murmurs]  are  not  neces- 
sarily synchronous  with  either  systole  or  diastole.  They  may 
be  pre-systolic,  systolic,  or  post-systolic  ;  pre-diastolic,  diastolic, 
or  post-diastolic."-f- 

Many  years  ago,  before  I  had  the  pleasure  and  advantage  of 
reading  Dr.  Walshe's  valuable  work,  I  had,  from  clinical  study, 
perceived  the  necessity  of  admitting  intersonal  murmurs,  and 
actually  used  the  designations  I  am  happy  to  find  Dr.  "Walshe 
has  anticipated  me  in  proposing.  The  appreciation,  by  two  inde- 
pendent observers,  even  though  at  different  periods,  of  a  special 
and  distinctive  morbid  phenomenon,  and  referred  by  them  to 
the  same  cause,  is,  pro  tanto,  evidence  of  the  accuracy  of  their 
respective  observations. 

At  the  meeting  of  the  British  Medical  Association  at  Oxford 
in  1868, 1  read  a  paper  in  which  I  set  forth  my  Adews  on  this 
subject,  and  gave  cases  in  illustration.  The  subjoined  diagram 
will  be  found  to  render  this  classification  simple  and  intelligible : 

*  Lecons  sur  les  Maladies  du  Cceur,  1841-42. 

+  A  Practical  Treatise  on  the  Diseases  of  the  Heart  and  Great  Vessels,  3rd  edition, 
1862,  p.  85. 
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The  preceding  classification  of  cardiac  murmurs  may  seem  to 
involve  unnecessary  refinement;  that  is,  to  imply  distinctions 
not  actually  to  be  met  with  in  disease.  I  am  aware  that  many 
highly  respectable  pathologists,  and  a  few  of  special  authority  on 
this  subject,  hold  that  if  it  be  not  quite  impossible  in  practice 
to  draw  the  distinction  between  sonal  and  intersonal  murmurs 
as  above  indicated,  at  least  no  information  of  value,  in  regard  to 
diagnosis  or  treatment,  can  be  deduced  from  it.  To  this  objec- 
tion, to  which  I  pay  all  due  respect  because  of  its  authorship, 
I  shall  give  a  very  simple  answer.  If  the  distinction  be  founded 
in  nature,  and  murmurs  of  the  special  rhythm  of  those  named 
intersonal  be  of  actual,  even  though  rare  occurrence  in  disease, 
then  it  is  sufficiently  warranted,  and  needs  no  further  justifi- 
cation, quite  irrespectively  of  its  imputed  value  as  an  aid  to 
differential  diagnosis. 
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Of  the  existence  and  special  diagnostic  value  of  at  least  one, 
and  that  the  typical  form  of  this  class  of  murmurs,  namely,  the 
presystolic,  doubt  is  no  longer  entertained  by  anybody  not 
altogether  impenetrable  to  the  light  of  progress.  Yet  less 
than  thirty  years  ago  the  existence  of  a  murmur  of  this 
special  rhythm  was  utterly  unknown,  and  notwithstanding  the 
suggestive  intimation  of  its  distinct  identity  given  by  "Walshe 
in  England,  and  the  more  positive  affirmation  of  Markham  and 
Gairclner  to  the  same  effect,  presystolic  murmur  had  not  a  place 
assigned  to  it  in  the  established  semeiology  of  English  medical 
literature  till  1867,  when  Doctor  Peacock  fully  admitted  its 
separate  entity  and  special  significance,*  and  attributed  his  con- 
version to  Dr.  Gairdner's  writings  and  mine  on  this  subject. 

Bouillaud  in  18351  regarded  the  murmur  of  auriculo-ventri- 
cular  constriction  as  diastolic  in  rhythm,  as  may  be  inferred 
from  a  passage  in  his  proUgomlne,  in  which,  whilst  discussing 
multiplication  of  the  sounds  of  the  heart,  he  adduces  an  example 
of  quadruple  sounds ;  the  first  associated  with  slight  murmur, 
the  second  and  third  sharp  and  harsh,  and  the  fourth  repre- 
sented by  a  bellows  murmur.  The  second  and  third  he  regarded 
as  a  reduplicated  second  sound,  "  as  if  the  ventricle  had  not  the 
power  to  fill  itself,  save  in  two  movements,  or  in  two  efforts." 
Herein  Bouillaud  implies,  what  he  elsewhere,  as  already  shown, 
distinctly  states,  that  in  his  opinion,  the  second  sound  is  caused 
by  the  passage  of  blood  into  the  ventricles ;  and  further,  that  the 
murmur  of  auriculo-ventricular  constriction,  if  such  exist,  must 
be  diastolic  in  rhythm,  or  one  accompanying  or  replacing  the 
second  sound  of  the  heart. 

Gendrin  in  1841  j  subdivided  the  periods  of  cardiac  silence, 
as  previously  stated  at  length,  into  the  peridiastole,  and  pre- 
systole, the  perisystole  and  prediastole  respectively ;  but  that  he 
misapprehended  the  precise  rhythm  of  at  least  one,  and  that  the 
most  important  of  the  murmurs  which  should  correspond  to 
these  sub-divisions,  will  be  manifest  from  the  following  refer- 
ences to  his  work.    He  says :  "  When  the  column  of  blood,  in 

*  British  and  Foreign  Medico-Chirurgical  Revieiv,  No.  lxxx.,  October,  1867. 
f  Opus  citat. 

%  Lecons  sur  les  Maladies  du  Cceur. 
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passing  from  the  auricles  into  the  ventricles,  encounters  rugosi- 
ties at  the  auriculo-ventricular  orifices,  we  hear  a  prediastolic 
murmur.  If  the  rugosities  extend  to  the  free  edge  of  the  valves, 
this  murmur  is  prolonged  to  the  second  sound,  and  ends  with  it. 
If  the  alteration  occupy  exclusively  the  free  edge  of  the  valves, 
without  engaging  their  attached  border,  or  the  auriculo-ventri- 
cular orifice  properly  so  called,  the  murmur  commences  only  with 
the  diastole,  and  terminates  xoith  it ;  it  is  then  diastolic.  When 
the  murmur  is  prediastolic  we  are  warranted  in  suspecting  that 
narrowing  of  one  of  the  auriculo-ventricular  orifices  exists.  We 
may  positively  affirm  that  such  is  the  case,  if  there  exist  at  the 
same  time  doubling  of  the  second  sound  {percussion  diastolique). 
The  blood  occupies  a  longer  time  in  traversing  the  narrowed 
auriculo-ventricular  orifice,  and  the  murmur  is  the  more  pro- 
longed, the  greater  the  contraction  of  the  orifice  is." 

"Prediastolic  murmurs,  which  are  produced  by  obstacles  to 
the  free  and  ready  passage  of  the  blood  through  the  auriculo- 
ventricular  openings,  are  heard  with  greatest  distinctness  at  the 
middle  of  the  vertical  diameter  of  the  precordial  region ;  they 
are  lost  at  the  base,  and  towards  the  apex  of  the  heart." 

"  Systolic,  perisystolic,  and  prediastolic  murmurs  of  endocar- 
dial origin  are  often  combined.  Thus,  if  rugosities  exist  on  both 
surfaces  of  the  mitral  valve,  and  are  very  prominent,  a  predias- 
tolic murmur  may  be  heard  coincidently  with  the  passage  of 
blood  through  the  auriculo-ventricular  orifice,  and  another,  a 
systolic  murmur,  produced  when  the  wave  of  blood  strikes 
against  the  surface  of  the  valve  during  ventricular  contraction  ; 
these  two  murmurs  are  likewise  met  with  when  the  mitral  valve 
is  inadequate." 

He  also  writes  :*  "  Auriculo-ventricular  narrowings  most  usu- 
ally have  their  seat  at  the  summit  of  the  valves,  then  co-herent ; 
thence  results  a  cone-shaped  infundibulum,  at  the  bottom  of 
which  is  found  the  contracted  orifice,  forming  a  sort  of  muzzle 
with  two  or  three  lips.  If,  in  the  bottom  of  this  infundibulum 
with  thick  and  indurated  walls,  inequalities,  or  small  warty  and 
fig-like  tumors  be  found,  the  diastole  is  preceded  and  accom- 
panied by  a  vibratory  thrill  which  is  perceived  in  greatest  in- 

*  Opus  citat.,  p.  130. 
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tensity  at  the  middle  of  the  vertical  diameter  of  the  heart,  on 
its  left  border,  if  the  lesion  be,  as  most  commonly  it  is,  at  the 
left  auriculo-ventricular  orifice. 

"  The  prediastolic  vibratile  thrill,  which  is  produced  in  such 
cases,  is  always  feeble,  at  least  as  regards  the  mechanical  trans- 
mission of  the  vibrations  to  the  walls  of  the  chest. 

"  We  often  meet  with  the  valvular  lesion  just  indicated,  as  a 
cause  of  prediastolic  vibratile  thrill,  to  coincide  with  different 
lesions,  likewise  previously  described,  and  to  the  presence  of 
which  is  to  be  attributed  systolic  vibratory  thrill.  In  this  case 
there  are  two  thrills  separated  by  a  period  of  silence,  which 
measures  the  length  of  the  interval  between  the  diastole  and  the 
systole."* 

The  extracts  above  given  from  Gendrin's  book  show  conclu- 
sively that  he  has  no  claim  to  the  merit  of  having  recognized 
the  diagnostic  significance  of  presystolic  murmur,  because  he 
has  quite  mistaken  for  it  a  murmur  of  different  origin  and 
rhythm,  namely,  one  associated  with  the  second  sound  of  the 
heart,  and  therefore  separated  in  time  from  the  presystolic 
murmur  by  the  greater  portion  of  the  long  pause.  Nor  has 
Hope  any  better  claim  to  the  distinction  of  having  recognized, 
much  less  discovered,  the  presystolic  murmur,  as  will  appear 
from  the  following  extracts  from  his  great  work. 

He  says:f  "Will  it  be  said  that  the  auricular  contraction, 
previous  to  the  ventricular,  should  create  a  murmur  ?  I  have 
looked  for  it  carefully,  and  have  only  once  been  able  to 
suspect  it,  without  being  able  to  assure  myself  of  its  exist- 
ence. Theoretical  reasoning  seems  to  countenance  this  result 
of  observation ;  for,  as  the  auricular  systole  is  slight,  the  quan- 
tity of  blood  injected  by  it  is  not  considerable,  and  as  the 
ventricle  is  already  full,  it  cannot-  admit  that  extra  quantity 
necessary  to  bring  it  to  the  state  of  distension,  without  offering 
a  resistance  to  its  ingress,  which  must  greatly  retard  the  force 
and  velocity  of  the  current ;  a  force,  indeed,  which  can  never  be 
great,  because  the  auricles  are  not  only  weak  muscles,  but  are 
unsupported  by  valves  behind." 

*  Opus  citat.,  p.  111.  The  italics,  I  need  scarcely  observe,  are  not  in  the  original, 
t  A  Treatise  on  the  Diseases  cf  the  Heart  and  Great  Vessels,  3rd  edition,  1839, 
p.  79. 
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Discussing  (p.  80)  diastolic  murmur  at  the  tricuspid  orifice, 
he  says :  "  It  is  so  rare  that  (abstracting  pulmonic  and  aortic 
regurgitant  murmurs,  with  which  it  is  apt  to  be  confounded)  I  am 
not  satisfied  that  I  have  ever  met  with  an  instance  of  it." 
"  The  reason  assigned  for  the  rarity  of  diastolic  murmurs  in  the 
contracted  mitral  valve,  namely,  the  feebleness  of  the  current 
of  blood,  applies  equally  to  the  tricuspid." 

He  describes  (p.  78)  murmur  of  mitral  contraction  as  rare, 
"  diastolic,"  and  liable  to  be  confounded  with  that  of  aortic  re- 
flux, from  which,  he  says,  it  is  to  be  distinguished  only  by  its 
being  confined  to  the  apex. 

Finally,  in  reference  to  the  differential  diagnosis  of  aortic 
regurgitation,  he  writes :  "  The  murmur  accompanying  the  second 
sound  I  am  inclined  to  attribute,  perhaps  entirely,  to  the  same 
(viz.,  inflammatory)  constriction  affecting  the  auriculo-ventricular 
valves,  or,  I  should  have  added,  occasioning  patency  of  the  sigmoid 
valves ;"  and  again  (p.  74-5)  "  It  may  be  diagnosed  from  mitral 
diastolic,  always  feeble,  but  inaudible  at  the  aortic  valve,  as  they 
both  occur  during  the  diastole,  by  its  being  loudest  at  the  aortic 
orifice,  though  prolonged  towards  the  apex."* 

Thus  Hope  states,  passim,  that  the  murmur  of  mitral  obstruc- 
tion is  diastolic  in  time,  and  that  by  its  rhythm  it  is  liable  to  be 
confounded  with  aortic  and  pulmonic  reflux  murmurs.  Hence 
it  is  clear  he  failed  to  identify  the  presystolic  murmur  of  mitral 
constriction,  which,  in  its  ordinary  form,  occupying  not  the  initial 
but  the  terminal  portion  of  the  long  or  diastolic  pause,  is  in  no 
manner  associated  with  the  diastolic  or  second  sound  of  the 
heart;  and  therefore,  not  in  the  remotest  degree  liable  to  be 
confounded  with  the  regurgitant  murmur  of  aortic  or  pulmonic 
inadecpiacy. 

A  veritable  apex  diastolic  murmur  is  undoubtedly  "  rare,"  as 
Hope  describes  it.  I  have  met  with  only  two  examples  of  such 
murmur,  and  Doctor  Stokes  informs  me  he  has  met  with  another. 
In  one  of  my  cases  I  had  the  advantage  of  an  autopsy,  the  par- 
ticulars of  which  I  shall  give  in  connexion  with  a  more  length- 
ened discussion  of  this  subject  in  a  future  page. 

*  The  italics  in  the  preceding  quotations,  with  the  exception  of  the  word  "  full" 
are  not  in  the  original. 
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Skoda,  discussing  the  physical  diagnosis  of  mitral  constriction,  | 
states  as  follows  :*  "  In  the  left  ventricle,  during  its  diastole,  a 
sound  unaccompanied  by  a  murmur  (second  sound)  indicates 
that  there  is  no  constriction  of  the  left  auriculo-ventricular 
opening,  and  that  the  blood,  in  passing  from  the  left  auricle  into 
the  left  ventricle,  does  not  flow  over  any  roughened  surface. 

"A  murmur  accompanied  by  a  sound,  or  a  murmur  alone, 
indicates  either  constriction  of  the  mitral  orifice,  with  rough- 
ness of  the  narrowed  surface  of  the  canal,  or  the  presence  of 
rough  eminences  upon  the  auricular  surface  of  the  mitral  valves, 
unaccompanied  by  constriction  of  the  opening." 

"  If  the  left  auriculo-ventricular  opening  be  constricted  (and* 
this  condition  is  almost  always  associated  with  defect  of  the 
mitral  valves),  the  diastolic  murmur  is  generally  loud  and  pro- 
longed, the  systolic  being  weak  and  of  short  duration,"  etc. 

Thus  he  lays  it  down  that  a  second  sound  in  the  left  ven- 
tricle, unconnected  with  murmur,  is  conclusive  evidence  against 
mitral  constriction  or  roughness  of  surface ;  and  conversely,  that 
a  murmur  accompanying  the  second  sound,  or  superseding  it, 
is  positive  evidence  of  mitral  narrowing;  and  finally,  if  the 
mitral  orifice  be  narrowed,  as  distinguished  from  simple  rough- 
ness of  surface,  the  murmur  with,  or  replacing  the  second  sound, 
is  loud  and  prolonged. 

Doctor  Stokes  saysrf*  "In  the  ordinary  cases  of  mitral  murmur 
we  cannot  say  whether  the  murmur  is  "  constrictive  "  or  "  regur- 
gitant," or  constrictive  and  regurgitant ;  and  we  must  reject  a 
large  proportion  of  descriptions  of  phenomena  which,  although 
the  changes  they  are  supposed  to  indicate  be  familiar  to  anato- 
mists, are  themselves  of  doubtful  value." 

Dr.  Bellingham  states  :J  "Disease  of  the  mitral  valve  or  orifice, 
causing  an  impediment  to  the  current  from  the  left  auricle  into 
the  left  ventricle,  is  sufficiently  common ;  but  a  diastolic  murmur 
from  this  cause  is  excessively  rare  ;  so  rare  that  the  most  excel- 
lent observers  have  never  heard  it.    Indeed,  the  current  from 

*  A  Treatise  on  Auscultation  and  Percussion;   Markham's  translation,  1853, 
pp.  232-3-4. 

t  Diseases  of  the  Heart  and  Aorta,  1854,  p.  181. 
J  On  Diseases  of  ihe  Heart,  1857,  part  ii.,  p.  383-4. 
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the  auricle  into  the  ventricle  is  generally  too  feeble  to  develope 
one,  and  this  condition  of  the  mitral  valve  and  orifice  is  charac- 
terized rather  by  a  diminution  in  the  intensity  of  the  second 
sound  than  by  a  murmur. 

"  I  cannot  help  thinking  that,  in  the  cases  in  which  a  murmur 
from  this  cause  is  said  to  have  been  heard,  the  murmur  of  mitral 
regurgitation  was  mistaken  for  it,  which  sometimes,  instead  of 
accompanying  the  ventricular  systole  and  the  first  sound,  follows 
it,  and  thus  obscures  the  second  sound  of  the  heart." 

No  doubt,  a  diastolic  murmur  from  this  cause  is  excessively 
rare.  I  also  freely  admit  that  the  current  of  blood  from  the 
auricle  into  the  ventricle  is  too  feeble  under  ordinary  circum- 
stances to  develope  a  murmur,  save  towards  the  termination  of 
auricular  systole,  or  during  its  momentum,  when  a  murmur  not 
only  may  occur  in  mitral  contraction,  but  as  a  matter  of  fact  is 
very  rarely  absent  in  cases  of  that  lesion. 

Occasionally  an  example  is  met  with  of  murmur  immediately 
following  the  first  sound,  or  postsystolic  murmur ;  but  such  a 
murmur  belongs  to,  and  is  distinctive  of,  mitral  regurgitation, 
not  mitral  contraction,  which  may  or  may  not  be  likewise  pre- 
sent ;  it  extends  into  the  short  or  systolic  pause,  and  may  even 
be  so  far  prolonged,  though  it  rarely  is  so,  as  to  touch  the  second 
sound,  in  which  case  alone  it  could  be  regarded  as  in  any  sense 
diastolic.  But  whether  it  be  or  be  not  so  prolonged  as  to  give 
rise  to  a  mistake  in  regard  to  its  proper  rhythm,  under  no  con- 
ceivable circumstances  can  it  be  confounded  with  the  murmur  of 
mitral  obstruction  or  constriction,  which  is  never  exclusively 
diastolic,  in  the  sense  of  being  synchronous  with  the  second 
sound ;  never  engages  any  portion  of  the  short  or  systolic  pause ; 
always  precedes  the  first  sound ;  and  always  engages  the  long  or 
diastolic  pause. 

Dr.  Ormerocl,  discussing  some  novel  forms  of  murmur,*  writes: 
"  A  murmur,  audible  at  or  near  the  apex  only,  accompanying  the 
first  sound,  rising  in  intensity  with  the  continuance  of  the  first 
sound,  and  ending  suddenly  with  a  snap  at  its  closure,  admits  of 
more  than  one  interpretation.  Its  seat  is  unquestioned :  the 
mitral  or  the  tricuspid  orifice.    But  is  it  due  to  obstruction  to 

*  British  Medical  Journal,  August  6th,  1864. 
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the  flow  of  blgocl  from  the  auricle  to  the  ventricle  during  the 
auricular  systole,  or  to  imperfection  of  the  auriculo-ventricular 
valve,  allowing  regurgitation  during  the  contraction  of  the  ven- 
tricle ?  To  the  first  explanation  we  may  object,  that  a  direct 
mitral  murmur,  such  as  is  generally  admitted  to  be  of  this  nature, 
is  quite  unlike  the  murmur  under  consideration ;  it  is  soft,  and 
closely  resembles  the  murmurs  of  sigmoid  regurgitation.  Such 
a  murmur  is  very  rare ;  while  the  murmur  under  consideration 
is  not  at  all  uncommon.  It  may  be  questioned,  too,  whether 
the  contraction  of  the  auricles,  slight  and  momentary  as  experi- 
mentalists report  it  to  be,  is  capable  of  producing  so  loud  a 
sound.  To  the  second  explanation  I  do  not  see  that  there  is  any 
insuperable  objection." 

It  is  manifest  from  this  extract  that  Dr.  Ormerod,  so  late  as 
1864,  regarded  the  rhythm  of  direct  or  mitral  obstructive  mur- 
mur as  systolic,  or  "  accompanying  the  first  sound and  from 
the  objections  which  he  urges  against  this  hypothetical  view, 
and  which  have  reference  to  the  quality  and  the  rarity,  not  to 
the  rhythm  of  the  murmur,  it  is  equally  clear  that  he  was  un- 
acquainted with  the  distinctive  characteristics  of  presystolic 
murmur.  The  quality  (softness)  which  he  assigns  to  it  is,  more- 
over, not  that  which  really  belongs  to  it. 

Dr.  Blakiston  says  :*  "  The  chief  physical  sign  of  mitral 
obstruction  is  a  diastolic  murmur;  it  is  rarely,  however,  that 
such  a  murmur  is  engendered,  because  the  size  of  the  auriculo- 
ventricular  opening  is  so  large,"  etc.  Here  the  rhythm  of  the 
murmur  is  likewise  mistaken  as  being  "  diastolic,"  an  error 
which,  by  fixing  attention  exclusively  upon  the  second  sound, 
may  lead  either  to  non-observance  of  the  murmur  where  it 
actually  exists,  or  to  non-recognition  of  its  true  nature  even 
when  detected. 

Doctor  Walshe  states  :f  "  A  diastolic  murmur  of  maximum 
force,  immediately  above  and  about  the  left  apex,  and  conducted 
in  the  same  direction,  though  less  extensively,  as  systolic  mur- 
mur of  the  same  seat,  indicates  obstructive  narrowing  of  the 
mitral  orifice,  or  simple  roughness  of  the  auricidar  surface  of 
the  mitral  valve  ;  or  both  states  combined. 

*  Diseases  of tlie  Heart,  1865,  p.  246. 

f  Diseases  of  the  Heart,  third  edition,  1862,  p.  103-4. 
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"  This  murmur  is  commonly  spoken  of  as  diastolic  in  rhythm ; 
but,  in  point  of  fact,  it  is  rather  postdiastolic,  or  presystolic,  than 
precisely  coincident  with  the  diastole." 

Further  on  he  adds*  :  "  I  have  already  stated  that  the  rhythm 
of  this  murmur  is  rather  postdiastolic,  or  presystolic,  than 
actually  diastolic." 

It  appears  from  these  extracts  that  Dr.  Walshe  had  a  not  very 
definite,  but  still,  pro  tanto,  a  correct  appreciation  of  the  rhythm 
of  this  murmur,  and  that  he  was,  beyond  all  doubt,  the  first  in 
this  country  to  point  it  out. 

Sir  William  Gull  fully  aclmittedf  the  diagnostic  value  of  pre- 
systolic murmur.  Yet  three  years  later  I  find  Dr.  Tanner  stating 
as  follows  :J 

"A  diastolic  murmur  most  distinct  from  the  centre  of  the 
sternum  (on  a  level  with  the  third  intercostal  space)  upwards 
towards  the  base,  with  a  jerking  pulse,  is  indicative  of  aortic 
regurgitation ;  while  a  diastolic  murmur,  most  distinct  from  the 
fourth  left  intercostal  space,  onwards  towards  the  apex,  with  an 
irregidar  small  pulse,  is  the  result  of  mitral  obstruction."  And 
Dr.  Memeyer  in  his  celebrated  work§  lays  down  rules  for  the 
identification  of  this  murmur  as  follows,  viz. :  "  Upon  ausculta- 
tion we  almost  always  hear  a  long-drawn  murmur  at  the  apex 
during  diastole."  He  adds,  "  In  addition,  we  can,  of  course, 
hear  the  second  sound  propagated  from  the  arteries,  unless  the 
murmur  be  too  loud." 

Manifestly  Dr.  Tanner  failed  even  to  identify  the  murmur 
to  which  so  much  significance  attaches ;  for  he  describes  it  as 
diastolic  in  time,  and  also  as  being  associated  with  an  irregular 
small  pulse,  a  symptom  which,  though  met  with  in  connexion 
with  mitral  stenosis  in  its  last  stage,  or  when  death  is  imminent, 
most  certainly  does  not  belong  to  that  lesion  at  a  time  when  dif- 
ferential diagnosis  is  of  any  consequence  to  the  patient. 

Memeyer,  whilst  associating  with  this  murmur  "  presystolic 
purring,"  strangely  and  inconsistently  describes  it  as  "  diastolic," 
and  associates  it  with  the  "  second  sound." 

*  Opus  citat.,  p.  372. 

t  Medical  Times  and  Gazelle,  January  27th,  1866. 

X  The  Practice  of  Medicine,  sixth  edition,  1869,  vol.  i.,  p.  619. 

§  A  Text  Book  of  Practical  Medicine,  second  edition,  1869,  vol.  i.,  p.  356. 
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Dr.  Aitken  says  :*  "  The  murmur  indicative  of  obstructive 
narrowing  of  the  mitral  valve  is  a  ventricular  diastolic  murmur 
heard  in  maximum  force  immediately  above  and  about  the  left 
apex." 

The  late  eminent  Professor  Trousseau  likewise  described  this 
murmur  as  diastolic  in  time,  as  shown  by  a  passage  in  his  re- 
cently published  lecture  on  "  Organic  Diseases  of  the  Heart  "-f- 

To  M.  Fauvel  belongs  the  merit  of  having  been  the  first  to 
identify  the  presystolic  murmur,  and  fully  appreciate  its  patho- 
logical significance,  as  will  appear  from  the  following  quotations 
from  his  memoir  published  in  1843.|  He  gives  Beau  the  credit 
of  having  been  the  first  to  expose  the  fallacy  of  attributing  a 
diastolic  rhythm  to  the  murmur  of  auriculo-ventricular  con- 
striction, by  declaring  that  "There  is  not  on  record  a  single 
well-authenticated  example  of  diastolic  murmur  at  the  apex  in 
connexion  with  narrowing  of  the  auriculo-ventricular  orifice." 

In  1843,  Fauvel  observed  in  the  person  of  a  discharged  soldier 
an  intense  bruit  de  rape  preceding  the  first  sound,  ending  with 
it,  and  loudest  at  the  apex  and  to  the  left.  Four  new  cases  fol- 
lowed, and  of  these  three  were  fatal. 

Case  1,  a  female,  aged  fifty,  the  subject  of  a  chronic  cerebral 
affection ;  strong  impulse  and  extended  precordial  dullness.  A 
strong  bruit  de  rape  loudest  at  the  level  of  the  fifth  rib,  to  the 
left  of  the  nipple,  and  growing  faint  towards  the  right ;  com- 
mencing in  the  long  pause,  and  ending  at  the  instant  of  the  first 
sound ;  pulsation  intermittent ;  pulse  small  and  irregular,  and 
no  oedema.  Death  from  the  cerebral  affection.  The  left  auriculo- 
ventricular  orifice  was  contracted  to  the  size  of  the  tip  of  the 
middle  finger,  and  cartilaginous  and  warty  on  the  auricular  as- 
pect ;  slight  hypertrophy  of  the  left  ventricle,  but  no  dilatation. 
In  reference  to  this  case  he  remarks  :  "  It  was  of  importance  in 
this,  that  it  exhibited  a  considerable  narrowing  of  the  auriculo- 
ventricular  orifice,  coinciding  with  an  abnormal  bruit  associated 
with  the  first  sound  in  such  a  way  that  it  commenced  almost  in 

*  The  Science  and  Practice  of  Medicine,  second  edition,  vol.  ii.,  p.  717. 
+  Lectures  on  Clinical  Medicine,  New  Sydenham  Society,  vol.  iii.,  1570,  p.  413. 
£  "Memoire  sur  les  signes  stethoscopiques  du  Ketrecissement  de  l'Orifice  Auri- 
culo-ventriculaire  gauche  du  Cceur,"  Archives  Generates  de  Midecine,  torn,  i.,  1S43. 
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the  middle  of  the  long  pause,  and  ended  at  the  instant  when  the 
first  sound  was  heard." 

Case  2  exhibited  a  rough  murmur  commencing  before  the 
normal  first  sound  and  ending  with  it,  so  as  to  impart  to  it  a 
very  hoarse  pitch  (fortiment  enroue).  On  examination  after 
death  the  mitral  was  found  contracted  to  the  size  of  the  little 
finger. 

Case  3  yielded  a  bruit  cle  rape  preceding  and  covering  the 
normal  first  sound  at  the  apex  and  to  the  left.  There  were  like- 
wise an  apex  and  an  aortic  postsystolic  murmur.  The  mitral 
orifice  was  found  contracted  to  the  size  of  the  little  finger,  and 
the  valves  inadequate;  the  aortic  orifice  was  contracted,  and 
rough  by  excrescences.  He  concludes,  correctly,  that  the  pre- 
systolic nmrinur  at  the  apex  was  due  to  mitral  obstruction, 
and  the  postsystolic  murmur  to  mitral  reflux.  The  three  last- 
mentioned  patients  were  females. 

Case  4,  a  man  aged  thirty-two.  "  A  bruit  de  rape,  which 
commenced  in  the  long  pause  an  instant  after  the  second  sound, 
and  ended  with  the  first."    Left  hospital  improved. 

Case  5,  a  man  of  fifty.  "  An  abnormal  bruit  at  the  apex  and 
to  left,  commencing  a  little  before  the  first  sound,  and  imparting 
to  it  a  hoarse  character.  There  was  likewise  the  murmur  of 
aortic  reflux.  On  post  mortem  examination  the  mitral  orifice 
was  found  barely  to  admit  the  index  finger,  and  the  aortic 
valves  were  rough  and  inadequate."  He  adds:  "From  all  this  it 
follows,  as  the  first  consequence,  that  a  bruit  de  rape  localized 
at  the  apex  and  to  the  left,  and  immediately  preceding  the 
normal  first  sound,  may  be  the  only  morbid  sound  correspond- 
ing to  a  very  considerable  narrowing  of  the  left  auriculo- 
ventricular  orifice,  without  inadequacy." 

The  accuracy  with  which  the  premises  are  above  stated,  and 
the  justness  of  the  conclusion  drawn  from  them,  leave  nothing 
to  be  added.  He  designates  the  murmur  as  "presystolic,"  a 
term  for  which  he  is  indebted  to  Gendrin.  But  as  already  stated, 
Gendrin  used  it  with  a  different  meaning.  He  says  "  It  is  the 
most  probable  sign  of  narrowing  of  the  mitral  orifice,  but  I  don't 
pronounce  it  a  certain  sign,  because  the  small  number  of  facts 
on  which  the  conclusion  is  based  does  not  admit  of  its  being 
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otherwise  regarded  than  provisional,  and  as  requiring  the  sanc- 
tion of  fresh  observations."  In  reference  to  this  very  modest 
declaration  it  may  be  said  that  the  confirmation  intimated  as 
necessary  has  been  since  amply  supplied, 

M.  Herard,  ten  years  later,  questioned  two  of  Pauvel's  obser- 
vations, because,  forsooth,  the  murmur  is  described  "as  com- 
mencing soon  after  the  second  sound."  He  casts  doubt 
upon  the  entire  doctrine  of  his  distinguished  compatriot,  and 
strenuously  labours,  no  doubt  in  good  faith,  to  bring  back 
the  state  of  chaos  which  he  had  dissipated.  Thus,  he  main- 
tains that  mitral  narrowing  may  give  rise  to  a  systolic,  a  pre- 
systolic,  or  a  diastolic  murmur,  and  that  in  old  subjects  it  may 
be  unrepresented  by  murmur  of  any  kind.* 

Herard  gives  a  list  of  cases  in  which  an  opportunity  for 
correcting  the  diagnosis  by  dissection  was  afforded,  and  another 
in  which  the  diagnosis  remained  uncertain.  The  former  I  shall 
give  in  summary. 

Case  1,  a  female  aged  twenty-four ;  a  rough  systolic  murmur 
synchronous  with  the  carotid  pulse.  On  post  mortem  examina- 
tion the  mitral  orifice  was  found  reduced  to  the  size  of  the  little 
finger,  with  smooth  and  thick  edges,  but  the  valve  was  compe- 
tent as  proved  by  the  water  test.  All  other  openings  and 
valves  healthy.  The  circumstances  above  mentioned  warrant 
the  inquiry  whether  the  rhythm  of  the  murmur  was  not  misap- 
prehended ?    It  must  have  been  presystolic,  however  masked. 

Case  2,  a  man  aged  thirty-seven.  Double  apex  murmur 
(systolic  and  diastolic)  and  fremissement.  The  mitral  orifice 
was  found  reduced  to  the  size  of  the  little  finger,  funnel-shaped 
and  rigid. 

"  Diastolic  "  murmur  in  this  case  was,  I  suspect,  really  post- 
diastolic, and  may  be  explained  by  the  extreme  narrowing 
which  existed ;  owing  to  which  the  passive  disgorgement  of  the 
left  auricle  at  the  commencement  of  ventricular  diastole,  and 
therefore  synchronous  with  the  second  sound,  may  have  given 
rise  to  murmur  extending  beyond  it.    When  the  auricle  had 

*  Archives  G6nfrales  de  Mtdecine,  torn,  ii.,  1853.  For  this  and  many  of  the  suc- 
ceeding references  I  am  indebted  to  Dr.  Hilton  Fagge,  whose  valuable  memoir  in  the 
Guys'  Hospital  Xeports,  third  series,  vol.  xvi.,  is  indeed  a  repertory  on  this  subject. 
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partially  unloaded  itself  murmur  ceased,  to  return  with  the 
systole  of  the  auricle  at  the  end  of  the  long  pause. 

Case  3,  a  man  aged  thirty-five.  Systolic  murmur  at  base, 
and  double  murmur  at  apex.  The  aortic  valves  were  found 
thickened,  and  the  aorta  rough  by  atheromatous  plates.  The 
mitral  orifice  was  contracted,  and  one  segment  of  the  mitral 
valve  was  rigid  and  held  open  by  an  ossified  papillary  muscle 
and  tendinous  chord. 

Case  4,  a  man.  Diastolic  murmur  at  the  apex.  Fibro-carti- 
laginous  transformation  and  narrowing  of  the  mitral  opening- 
were  found. 

Case  5,  a  woman  aged  twenty-two.  Double  apex  murmur 
(systolic  and  diastolic)  and  fremitus  felinus.  The  mitral  opening- 
was  found  narrowed  to  the  size  of  the  little  finger,  rigid,  and 
funnel-shaped.  The  tricuspid  orifice  was  in  the  early  stage  of 
similar  change.  The  observations  made  in  reference  to  Case  2 
may  be  likewise  applied  to  this. 

In  the  discussion  of  Herarcl's  memoir  M.  Beau  reiterated  his 
peculiar  doctrine  as  to  the  rhythm  of  the  different  movements 
of  the  heart,  maintaining  that  ventricular  diastole  occurs  in  "  le 
premier  temps,"  and  no  portion  of  it  in  "  le  second  temps,"  save 
in  the  case  of  inadequacy  of  the  aortic  valve,  when  it  is  of 
necessity  prolonged  into  the  period  of  the  second  sound.  He 
affirmed,  moreover,  that  diastolic  murmur  at  the  apex  is  always 
due  to  aortic  reflux,  and  never  to  mitral  narrowing.* 

The  entire  of  this  doctrine  is  now  very  properly  regarded  as 
heretical,  the  justly  high  authority  of  M.  Beau  notwithstanding. 

In  1859  M.  Baclef  doubted  the  possibility  of  identifying  the 
peculiar  rhythm  of  presystolic  murmur  in  practice,  and  inclined 
to  regard  it  as  systolic,  and  in  1862  Durozier  sneered  at  it  as  a 
myth* 

Three  years  anterior  to  the  last-mentioned  date,  however,  Dr. 
Austin  Flint  of  Philadelphia  had  in  effect  admitted  the  identity 
and  distinctive  character  of  presystolic  murmur  ;§  he  designates 

*  Archives  Gin&ralcs  de  MMecine,  1854. 

t  Traitk  de  Diagnostic  Medical,  2eme  ed.  1859,  p.  290. 

+  Archives  Gin.  ser.  v.,  torn.  xx. 

§  Pract.  Treatise  on  the  Diagnosis,  Pathology,  and.  Treatment  of  Diseases  of  the 
Heart,  Philadelphia,  1859. 
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it  as  diastolic,  but  adds  that  it  is  more  strictly  presystolic.  A 
few  years  later  lie  affirms,  in  more  positive  terms,  its  distinctive 
-rhythm,  and  more  accurately  describes  its  quality.* 

"  Mitral  direct  murmur  "  he  says  "  precedes  the  first  sound. 
The  mitral  direct  current  of  blood,  therefore,  occurs  just  before 
the  ventricular  systole  ;  it  continues  up  to  the  ventricular 
systole,  and  must  of  course  cease  when  the  ventricles  contract: 
The  contraction  of  the  ventricles  causing  the  first  sound  of  the 
heart,  it  follows  that  the  mitral  direct  current  caused  by  the 
auricular  contraction  must  take  place  just  before  the  first  sound, 
that  it  must  continue  to  the  first  sound,  and  that  it  cannot 
continue  an  instant  after  the  first  sound. 

"  In  my  work  on  Diseases  of  the  Heart  I  have  said  that  this 
murmur  (presystolic)  is  generally  soft.  My  experience  since 
that  work  was  written  has  shown  me  that  this  statement  is 
incorrect. 

"  I  should  say  that  whilst  the  mitral  systolic  murmur  is  much 
more  frequent  in  its  occurrence  than  the  mitral  direct,  the 
former,  indeed,  being  the  most  common  of  all  the  murmurs,  the 
mitral  direct  is  observed  quite  as  often  without  as  with  the 
mitral  systolic.  Between  the  mitral  direct  and  the  mitral  sys- 
tolic (when  they  concur)  occur  the  apex  beat,  first  sound,  and 
carotid  pulse.  ( ?  ? ) 

"  The  murmur,  however,  may  be  produced  by  the  flowing  of 
the  current  of  blood  over  a  roughened  surface,  without  contrac- 
tion of  the  aperture.    This  is  undoubtedly  rare. 

"  Is  this  murmur  ever  produced  without  any  mitral  lesion  ? 
One  would,  a  priori,  suppose  the  answer  to  this  question  to  be 
in  the  negative.  Clinical  observation,  however,  shows  that  the 
question  is  to  be  answered  in  the  affirmative."  ( ?  ? )  He 
then  goes  on  to  state  that  he  had  met  with  two  cases  charac- 
terized by  well-marked  mitral  direct  murmur ;  in  one  of  which 
no  mitral  lesion  whatever  was  found  after  death,  and  in  the 
other  the  lesion  was  insignificant.  In  both  the  aortic  valves 
were  obstructive  and  inadequate.  He  proceeds  to  state  that 
when,  owing  to  aortic  reflux,  the  left  ventricle  gets  filled  pre- 
maturely, the  auriculo-ventricular  valves  are  approximated  and 

*  American  Journal  of  the  Med.  Sciences,  vol.  xliv.,  July,  1S62. 
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"  oppose  influx  from  the  auricle,  causing  thereby  direct  mitral 
murmur.  To  this  theory  I  object :  such  approximation  occurs 
in  the  normal  state  of  the  chambers  and  valves,  and  yet  no 
murmur  occurs ;  no  such  murmur  occurs  in  simple  aortic  reflux ; 
and  finally,  the  pressure  of  accumulation  in  the  ventricle  would 
not  present  sufficient  resistance  to  the  entering  current  to  cause 
direct  murmur. 

Dr.  Flint  is  of  opinion  that  a  pure  diastolic  mitral  murmur 
may  occur  during  the  passive  entrance  of  blood  from  the  auricle 
into  the  ventricle,  and  thinks  he  has  met  such  cases. 

This  remark  is  eminently  just  and  confirmed  by  recent  obser- 
vations, as  will  be  seen  in  the  sequel.  I  have  intimated  by  notes 
of  interrogation  my  dissent  from  those  portions  of  the  extracts 
to  which  I  take  exception. 

Doctor  Markham  devotes  several  pages  of  his  work*  to  the 
discussion  of  the  murmur  of  roughened  or  constricted  mitral 
orifice,  the  quality  and  significance  of  which  he  correctly  appre- 
hends, but  he  falls  into  the  error  which  Skoda  and  so  many 
others  had  committed,  of  describing  it  as  "  diastolic  "  in  rhythm, 
a  mistake  of  such  cardinal  importance  as  to  vitiate  his  entire 
subsequent  discussion  of  the  subject,  by  rendering  his  descrip- 
tion useless  or  misleading  in  clinical  study.  Whilst  admit- 
ting with  Dr.  Markham  that  systolic  mitral  murmur  is,  not 
unfrequently,  associated  with  presystolic,  I  cannot  agree  with 
him  in  the  opinion  that  such  is  the  case  in  most  instances,  much 
less  that  it  is  invariably  so  where  the  constriction  is  considerable. 
Neither  does  my  experience  accord  with  the  statement  that  this 
murmur  is  frequently  audible  over  the  entire  precordium,  or 
that  it  is  associated  with  marked  dyspnoea  even  in  a  large 
per-centage  of  cases,  save  at  a  very  advanced  stage  of  the 
disease,  when  venous  congestion,  anasarca,  and  haemoptysis  pro- 
claim pulmonary  engorgement  and  extravasation,  and  failure  of 
the  right  side  of  the  heart. 

I  have  met  with  several  examples  of  presystolic  murmur 
which  extended  backwards  over  the  entire  long  pause  quite  up  to 
the  second  sound,  but  in  no  instance  has  it  extended  over  the 

*  Diseases  of  the  Heart,  their  Pathology,  Diagnosis,  and  Treatment,  1856,  p.  206 
et  sequent. ;  and  Monthly  Journal  of  Medical  Science,  1854. 
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period  of  the  second  sound,  short  pause,  and  a  portion  of  the 
systole,  by  which  in  this  connexion  I  understand  the  first  sound, 
as  alleged  by  Skoda  and  Markham. 

Nevertheless  I  freely  concede  to  Dr.  Markham  the  merit  of 
having  been  one  of  the  first*  to  distinguish  this  from  other 
mitral  murmurs,  and  to  recognize  and  insist  upon  its  special 
diagnostic  value,  even  though  he  failed  to  convey  to  his  readers 
a  correct  notion  of  its  rhythm,  owing,  no  doubt,  to  the  laxity  of 
expression  in  describing  the  movements  and  rhythm  of  the 
heart  permitted  at  the  date  at  which  he  wrote. 

Doctor  Gairdner  was  undoubtedly  in  these  countries  the 
writer  who  first  gave  a  clear  and  full  exposition  of  this  subject. 
In  a  remarkable  paper t  he  not  only  lays  down  rules  for  the 
positive  identification  of  this  murmur,  under  the  title  of  "  auri- 
cular systolic,"  but  contrasts  it,  chiefly,  and  very  properly,  on 
the  ground  of  its  peculiar  rhythm,  with  all  other  cardiac 
murmurs  whatever. 

In  his  Clinical  Medicine  published  the  following  year  Dr. 
Gairdner  reiterates  the  views  which  he  had  previously  expressed, 
and  gives  \  the  particulars  of  eight  cases  of  mitral  obstruction, 
with  three  autopsies  all  confirmatory  of  the  diagnosis. 

Doctor  Andrew,  writing  of  presystolic  murmur  three  years 
subsequently,  makes  the  following  statement :  §  "So  that  it 
is  safer  to  determine  the  period  of  the  heart's  action  at  which  a 
murmur  of  this  doubtful  character  takes  place  by  its  relation  to 
the  first  sound,  than,  as  is  almost  instinctively  done,  by  its  rela- 
tion to  the  impulse.  At  the  same  time  it  must  be  confessed  that 
the  diagnosis  of  a  presystolic  from  a  systolic  ventricular  murrnur 
is  one  of  the  most  difficult  tasks  in  the  physical  examination  of  the 
heart,  and  is  of  ten  all  but  ivvpossible.\\    If  the  murmur  masks 

*  In  the  Edinburgh  Monthly  Journal  for  January  1854,  Dr.  Markham  gives  a 
very  good  account  of  this  murmur,  under  the  name  of  "  diastolic  mitral  murmur," 
with  illustrative  cases,  in  which  the  principal  features  of  obstruction  at  the  mitral 
orifice  are  clearly  set  forth  ;  he  describes  the  murmur  as  immediately  preceding  the 
impulse  of  the  heart,  and  as  being  indicative  of  mitral  obstruction. 

f  "  A  Short  Account  of  Cardiac  Murmurs,"  Edinburgh  Med.  Journal,  vol.  vii., 
Nov.  1861. 

J  Page  599. 

§  Bartholomew's  Hospital  Reports,  vol.  i.,  October,  1865,  p.  33. 
||  The  italics  are  not  in  the  original. 
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and  is  continued  through  the  first  sound  it  is  pretty  surely 
systolic;  if,  on  the  other  hand,  the  first  sound  is  heard  of 
natural  quality,  and  following  the  murmur,  it  is  with  equal 
certainty  presystolic  and  onward ;  but  unfortunately  for  the 
auscultator  the  changes  which  occur  in  the  auriculo-ventricular 
orifice  or  its  neighbourhood,  leading  to  the  production  of  an 
onward  murmur,  are  very  frequently  such  as  to  interfere  more 
or  less  with  the  ordinary  action  of  the  valves,  and  so  far  to  alter 
the  quality  of  the  first  sound  as  to  render  the  determination  of 
its  exact  commencement  and  duration  extremely  difficult." 

Thus,  whilst  admitting  in  theory  the  distinct  identity  and  the 
significance  of  presystolic  murmur,  Dr.  Andrew,  at  the  date  of 
his  memoir,  regarded  it  as  ""doubtful,"  by  reason  of  the  difficulty, 
amounting  almost  to  impossibility,  of  identifying  it  in  practice. 

In  some  lectures  which  I  published  in  1866*  I  insisted  upon 
the  special  diagnostic  value  of  presystolic  murmur,  and  adduced 
seven  cases  in  illustration,  in  three  of  which  post  mortem  exami- 
nation revealed  contracted  mitral  orifice,  confirming  the  diag- 
nosis in  two ;  in  the  third  of  these  cases,  which  was  not  seen 
till  the  patient  was  moribund,  no  murmur  was  audible  and  no 
diagnosis  was  made. 

Since  that  date  I  have  paid  special  attention  to  this  subject, 
and  have  met  with  fifty-six  additional  examples  of  presystolic 
murmur ;  in  all  these  cases  with  one  exception  the  diagnosis  of 
more  or  less  obstruction  of  the  mitral  opening  was  confidently 
made,  mainly  from  this  sign,  conjoined,  however,  in  several 
instances  with  many  or  all  of  the  special  symptoms  which 
characterize  the  affection,  to  be  mentioned  farther  on.  My 
cases  amount,  therefore,  to  sixty-three  in  all.  In  thirteen 
instances  out  of  this  number  post  mortem  examination  of  the 
body  was  made,  and  in  all  thirteen  the  mitral  orifice  was  found 
in  a  greater  or  less  degree  contracted.  Two  of  the  thirteen 
patients  who  were  the  subjects  of  post  mortem  examination  were 
moribund  when  they  came  under  my  notice  {vide  cases  of  Mrs. 
Quinn  and  Mary  Armstrong)  and  owing  to  the  absence  of  pre- 
systolic murmur  the  diagnosis  of  mitral  constriction  was  not 

*  "  Clinical  Lectures  on  Diseases  of  the  Heart,"  Medical  Press  and  Circular, 
July,  1866. 
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made.  In  the  remaining  eleven  a  positive  diagnosis  was  made, 
and  was  verified  by  dissection. 

Friedreich  in  1867  admitted  in  a  qualified  sense  the  diagnostic 
value  of  presystolic  murmur,  declaring  that  the  murmur  asso- 
ciated with  mitral  narrowing  is  "  sometimes  "  of  this  rhythm 
only.  He,  however,  assigns  to  this  murmur  ordinarily  a  "  dia- 
stolic" rhythm  and  fremitus. 

In  1868  Dr.  Sutton*  detailed  the  particulars  of  an  example 
of  mitral  narrowing  which  had  come  under  his  notice,  and  was 
announced  by  harsh  presystolic  murmur,  which,  as  frequently 
happens,  became  inaudible  on  the  occurrence  of  extreme  debility 
consequent  on  an  intercurrent  seizure,  in  this  case  vomiting,  and 
became  again  audible  when  the  vomiting  ceased  and  the  patient 
recovered  strength.  It  finally  ceased,  however,  some  time  before 
death,  as  is  the  case  in  the  majority  of  instances.  Dr.  Sutton 
adds  that  within  a  period  of  two  years  twelve  examples  of 
presystolic  murmur  had  come  under  his  notice. 

Oppolzer  one  year  later  still  described  the  murmur  of  mitral 
stenosis  as  "  diastolic."  f  And  in  the  same  year  Trousseau,} 
speaking  of  a  case  of  cardiac  disease  then  under  observation  in 
one  of  his  wards,  said,  "  Upon  auscultation  the  cardiac  lesion 
was  revealed  by  a  double  bellows  murmur,  having  its  maximum 
intensity  in  the  situation  of  the  apex  of  the  heart,  the  blowing 
accompanying  the  first  sound  of  the  heart  was  harsh,  and  that 
accompanying  the  second  was  softer.  These  stethoscopic  pheno- 
mena were  characteristic-  signs  of  valvular  insufficiency,  and  of 
constriction  of  the  left  auriculo-ventricular  orifice."§  In  the 
foregoing  extract  the  illustrious  author  of  the  Clinical  Medi- 
cine distinctly  intimates  his  opinion  in  regard  to  the  '"  dia- 
stolic "  rhythm  of  the  murmur  of  mitral  stenosis.  In  the  early 
part  of  1868  also  Dr.  Henry  Simpson  of  Manchester  published || 
the  substance  of  a  paper  on  this  subject  read  by  him  before  the 
Medical  Society  of  that  town,  in  which  he  not  only  fully  recog- 
nized the  pathognomonic  significance  of  presystolic  murmur, 

*  London  Hospital  Reports,  vol.  iv.,  1867-8. 

1 1  quote  from  Dr.  Hilton  Fagge's  paper  already  referred  to. 

X  Clinical  Medicine,  1868,  Syd.  Society's  edition,  vol.  iii.,  p.  396. 

§  The  italics  are  not  in  the  original. 

II  British  MedicalJournal,  May  16th,  1868. 
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but  likewise  adduced  in  illustration  of  its  diagnostic  value  five 
cases,  in  four  of  which  the  diagnosis  of  mitral  narrowing  was 
made  from  this  sign  mainly,  and  in  two  was  confirmed  by 
autopsy.  In  the  first  case  death  occurred  suddenly  and  before 
a  diagnosis  had  been  made. 

Dr.  A.  T.  H.  Waters,  in  his  work*  wrote  as  follows  on  this 
subject :  "  But  when  the  mitral  orifice  is  much  contracted  it  is 
quite  conceivable  that  the  auricular  contraction  may  cause  a 
murmur,  which,  of  course,  is  diastolic  as  to  time,  or  as  some 
prefer  to  say,  presystolic. 

"When  there  is  a  double  murmur,  or  even  only  a  diastolic 
one,  at  the  base,  and  a  double  murmur  at  the  apex  and  towards 
the  left  axilla,  although  the  second  murmur  heard  at  the  apex 
and  to  the  left  may  be,  and  probably  is,  of  mitral  origin,  still  such 
a  conclusion  is  open  to  the  objection  that  it  may  be  the  aortic 
diastolic  murmur  conveyed  to  the  left." 

The  admission,  contained  in  the  last  paragraph,  of  the  possi- 
bility of  confounding  aortic  diastolic  with  presystolic  murmur, 
suffices  to  show  that  Dr.  Waters  had  failed  to  apprehend  the 
rhythm  of  the  latter  murmur,  upon  which  exclusively  its  diag- 
nosis depends. 

In  1869-f*  Dr.  Hyde  Salter  published  the  details  of  six  cases, 
in  which  a  presystolic  murmur  had  been  heard,  and  the  diag- 
nosis of  mitral  narrowing  made  therefrom.  In  two  of  these 
cases  the  diagnosis  was  confirmed  by  examination  of  the 
body  after  death.  In  this  communication  he  adverts  to  the 
frequency  with  which  the  presystolic  murmur  is  terminated 
by  a  sharp  and  clear  first  sound,  an  observation  the  truth  of 
which  I  can  fully  confirm.  In  some  of  his  cases  the  murmur 
commenced  immediately  or  shortly  after  the  second  sound, 
and  occupied  nearly  the  entire  long  pause.  In  reference  to  this 
peculiarity  of  rhythm  he  inquires  "  Does  the  inability  of  the 
auricle  to  empty  itself  forward  provoke  it  to  anticipate  its 
systolic  action  ?"  The  answer  to  this  question  requires  that  the 
precise  state  of  the  auricle  at  the  several  periods  of  the  cardiac 

*  Diseases  of  the  Chest,  1868,  p.  3C3-4.  In  the  second  edition  of  this  work  (1873, 
p.  374)  Dr.  Waters  fully  recognizes  presystolic  or  "  mitral  diastolic"  murmur, 
t  Lancet,  October  23rd  and  30th,  1869. 
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cycle  shall  be,  in  the  first  instance,  briefly  reviewed.  At  the 
commencement  of  ventricular  systole  the  efflux  from  the 
auricles  is  abruptly  arrested  by  the  closure  of  the  auriculo- 
ventricular  valves,  but  influx  from  the  cavee  and  pulmonary 
veins  continuing,  the  auricles  are  progressively  but  rapidly 
filled  and  ultimately  distended,  a  condition  to  which  backward 
pressure  upon  the  valves  from  the  ventricles  in  some  degree 
contributes.  At  the  moment  of  relaxation  of  the  ventricles  the 
auriculo-ventricular  valves  are  suddenly  and  forcibly  thrown 
open  by  the  removal  of  pressure  from  their  ventricular  surface, 
and  the  simultaneous  elastic  recoil  of  the  walls  of  the  auricles. 
This,  I  would  call  the  passive  or  reactive  movement  of  the 
auricles,  and  although  due  to  the  elastic  reaction  of  their 
walls  evoked  by  distension,  it  is  of  a  forcible  and  energetic 
character,  and  where  extreme  auriculo-ventricular  narrowing 
exists,  capable  of  developing  a  murmur  which  must  necessarily 
be  diastolic  or  postdiastolic  in  time. 

The  auricles  having  thus  partially  disengorged  themselves, 
and  been  thereby  relieved  from  the  reaction  of  distension,  con- 
tract feebly  and  vernacularly  in  the  direction  of  the  ventricles,  as 
I  have  repeatedly  seen  in  experiments  upon  dogs,  and  likewise  in 
the  person  of  M.  Groux  through  the  thin  covering  of  his  fissured 
sternum.  At  this  period  likewise,  which  corresponds  with  that 
of  the  entire  long  pause  less  the  presystole,  a  murmur  may 
be  developed  in  cases  of  extreme  contraction  of  the  auriculo- 
ventricular  orifice,  and  if  so  developed  it  should  be  post- 
diastolic, or  posterior  to  the  second  sound,  but  connected  with  it 
by  continuity,  and  yet  not  strictly  presystolic  because  anterior 
in  time  to  the  presystole.  Murmurs  of  indubitable  mitral 
origin,  and  corresponding  in  time  to  the  latter  of  these  periods, 
I  have  met  with  in  a  few  instances  {vide  cases  of  Anne  Coats 
arid  Thomas  Doyle),  and  where  presumably  no  organic  lesion 
save  that  of  extreme  mitral  stenosis  existed*  I  believe  that 
herein  lies  the  answer  to  Dr.  Salter's  query. 

*  I  have  not  met  with  an  example  of  diastolic  apex  murmur  in  the  strict  sense, 
but  Dr.  Stokes  has  mentioned  to  me  a  case,  and  kindly  invited  me  to  examine  it, 
(unfortunately  I  missed  the  opportunity  of  doing  so),  then  under  his  care  in  the 
Meath  Hospital,  in  which  there  were  two  murmurs,  a  systolic  and  a  diastolic, 
at  the  apex,  and  both  in  Dr.  Stokes*  opinion  purely  mitral  in  origin. 
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I  can,  at  the  same  time,  conceive  that  a  muscular  chamber 
which  had  not  been  able  to  empty  itself  during  the  ordinary 
period  allowed  for  its  contraction,  owing  to  narrowing  of  the 
orifice  of  exit,  would  anticipate  the  normal  period  of  its  next 
contraction,  in  proportion  to  the  quantity  of  liquid  remaining  in 
it  from  the  contraction  immediately  preceding,  bearing  in  mind 
that  the  stimulus  consists  in  distension.  But  as  a  matter  of 
fact  does  the  auricle  in  such  case  fail  to  empty  itself  during  its 
contraction  ?  Certainly  not,  so  long  as  hypertrophy  of  its  walls 
continues  to  compensate  for  the  difficulty  in  advance ;  but 
ultimately,  when  the  auricles  begin  to  fail  in  this  supplemen- 
tary function  owing  to  impairment  of  nutrition  and  degenera- 
tion of  tissue,  incomplete  evacuation  and  consecutive  premature 
distension  must  necessarily  ensue.  It  is  moreover  noticeable, 
that  where  the  murmur  extends  far  backwards  into  the  long- 
pause  the  initial  portion  of  it  is  faint,  and  that  it  gradually 
swells  into  a  loud  and  harsh  sound,  attaining  its  maximum 
intensity  immediately  prior  to  ventricular  systole  (vide  case  of 
Thomas  Doyle).  This  peculiarity  of  the  murmur  is  more  con- 
sonant with  the  hypothesis  above  stated  than  with  that  of 
premature  active  systole  of  the  auricle. 

In  explanation  of  this  phenomenon  Dr.  Hilton  Fagge  pro- 
pounds the  ingenious  hypothesis,  that  owing  to  the  tardiness 
with  which  the  left  ventricle  is  filled,  and  the  resultant  stimulus 
of  distension  applied  to  it,  its  contraction  is  postponed,  and 
the  whole  series  of  events  dependent  upon,  and  consecutive 
to  it,  pushed  back  in  a  proportionate  degree.  Hence  the  second 
sound,  in  the  cycle  of  events,  is  brought  close  up  to  the  pre- 
systolic murmur,  and  the  retro-elongation  of  the  murmur  is 
only  apparent.  But  it  may  be  objected  that  the  murmur  is 
actually  and  audibly  prolonged  in  the  cases  contemplated,  and 
without  derangement  of  synchronism  in  the  movements  of  the 
two  sides  of  the  heart.  I  am  of  opinion,  as  already  stated, 
that  the  unusual  length  of  the  murmur  in  such  cases  is 
clue  to  a  prefix  not  to  a  suf&x,  and  that  the  former  is  the 
result  of  abnormal  effectiveness  in  the  early  or  undulatory 
contraction  of  the  auricle,  derived  from  the  hypertrophy  of  its 
walls. 
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Doctor  Gee*  makes  some  very  judicious  remarks  on  this 
subject,  having  reference,  however,  rather  to  concomitant  phe- 
nomena than  to  the  murmur  itself.  He  very  truly  states  that 
the  murmur  of  mitral  constriction  is  but  rarely  audible  at  the 
angle  of  the  left  scapula,  and  that  accentuated  pulmonary 
second  sound  fails  on  the  establishment  of  tricuspid  regurgita- 
tion, because  then  the  contractile  energy  of  the  right  ventricle 
is  in  some  degree  expended  upon  the  reflux  current.  I  regret 
to  find,  however,  that  Dr.  Gee  makes  use  of  the  term  "  diastolic" 
in  specifying  the  rhythm  of  mitral  obstructive  murmur,  because 
such  laxity  of  expression  tends  to  embarrass  the  student,  and 
to  encourage  scepticism,  and  is  scarcely  excusable  in  an  author 
who  professes  to  write  up  this  subject  to  the  present  date. 

In  1870  also  Dr.  Paul  Memeyer-f  laid  down  as  diagnostic 
of  mitral  contraction,  "disordered  rhythm,  systolic,  long,  loud 
murmur  over  the  apex  of  the  heart,  strong  fremissement  cataire, 
and  in  rare  cases  also  short  diastolic  murmur."  He  elsewhere 
describes  this  murmur  as  "  diastolic "  in  rhythm,  adding  that 
mitral  stenosis  is  always  accompanied  with  mitral  regurgitation. 
From  the  preceding  it  may  be  concluded  that  in  the  opinion  of 
this  eminent  authority  the  nmrinur  of  mitral  stenosis  is  diastolic 
in  time,  and  that  the  systolic  murmur  which  he  associates  with 
it  as  a  constant  accompaniment,  is  that  of  mitral  reflux,  a 
complication  of  by  no  means  constant  occurrence. 

In  the  early  part  of  1871  Dr.  Hilton  Fagge  contributed  a 
memoir  "  On  the  Murmur  attendant  upon  Mitral  Contraction"! 
To  this  valuable  paper,  which  contains  the  fullest  and  best 
r6mm6  of  the  subject  hitherto  published,  I  have  already  referred. 
Irrespectively  of  its  value  as  a  historic  repertory,  Dr.  Fagge's 
memoir  contains  much  original  matter  which  entitles  it  to 
notice  here. 

The  cases  in  which  a  presystolic  murmur  was  heard  and 
identified  were  twenty-six  in  number,  and  out  of  this  number 
seven  post  mortems  were  obtained,  all  confirmatory  of  the  diag- 

*  Auscultation  and  Percussion,  September,  1870. 

t  Handbuch  der  Theoreiischen  und  Clinischen,  Percussion  und  Auscultation,  band 
ii.,  1870,  quoted  by  Dr  H.  Fagge,  loco  citat. 

J  Qvy's  Hospital  Reports,  third  series,  vol.  xvi.,  March,  1871. 
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nosis  of  mitral  contraction.  Forty  cases  are  likewise  given  in 
which  the  mitral  orifice  was  found  contracted  after  death,  but 
in  which,  during  life,  this,  condition  was  not  diagnosed.  This 
category  is  composed  of  cases  in  which  either  no  physical 
examination  of  the  chest,  or  an  imperfect  examination  was 
made  during  the  patient's  lifetime ;  secondly,  those  in  which  a 
systolic  bruit  at  the  apex  was  noted ;  and  thirdly,  those  in 
which  no  bruit  whatever  was  detected,  the  patients  being  at 
the  time  moribund. 

The  first-mentioned  group,  or  those  in  which  the  examination 
of  the  patient  was  inconclusive,  are  twenty-four  in  number. 
These  are  of  no  value  whatever,  and  should  therefore  be  set 
aside,  in  considering  the  diagnostic  significance  and  the  con- 
stancy of  presystolic  murmur  as  a  sign  of  mitral  narrowing. 

The  second  group  (excluding  one  in  which  the  bruit  was 
diagnosed  as  that  of  tricuspid  reflux)  includes  ten  cases.  Some 
of  these  Dr.  Fagge  had  himself  never  examined,  and  in  at  least 
two  others  he  could  not  detect  murmur  of  any  kind.  The 
majority  are  quoted  from  the  practice  of  his  colleagues;  and 
considering  the  meagre  and  imperfect  manner  in  which  they 
are  reported,  I  cannot  attach  much  value  to  them  as  evidence  of 
a  want  of  uniformity  in  the  acoustic  sign  of  mitral  contraction. 
Indeed,  Dr.  Fagge  seems  to  be  of  the  same  opinion,  for  he  does 
not  in  his  summary  dwell  much  upon  them. 

The  cases,  four  in  number,  in  which  the  patients  were  ex- 
amined only  in  articulo  mortis,  and  no  murmur  was  heard,  serve 
only  to  illustrate  a  phenomenon  of  constant  occurrence,  namely, 
the  cessation  or  complete  masking  of  presystolic  murmur  for  a 
period  varying  from  several  hours  to  as  many  days  preceding 
the  patient's  death,  according  to  the  time  at  which  the  cardiac 
asthenia  of  dissolution  has  set  in. 

Dr.  Fagge  justly  observes :  "  Hitherto,  I  believe,  no  single  in- 
stance has  been  recorded  in  which  a  presystolic  murmur  has 
existed  during  life,  and  in  which  the  mitral  orifice  has  not  been 
found  after  death  to  be  very  decidedly  narrower  than  usual.  It 
has  been  supposed  by  some  writers  that  a  mass  of  vegetation 
growing  from  the  auricular  surface  of  the  valve  might  obstruct 
the  flow  of  blood  sufficiently  to  give  rise  to  such  a  murmur  (pre- 

14 


210 


PHYSICAL  SIGNS  OF  DISEASE  OF  THE  HEART. 


systolic).  This  may  be ;  but  I  have  found  no  recorded  instance 
of  it.  Even  its  theoretical  possibility  is,  I  think,  doubtful ;  for  I 
am  much  inclined  to  believe  that  an  essential  element  in  the 
production  of  the  presystolic  murmur  is  the  vigorous  jet  of 
blood  caused  by  an  hypertrophied  auricle  ;  and  this  of  course 
implies  a  chronic  obstruction,  such  as  no  mere  mass  of  vegetation 
would  be  likely  to  produce."  He  adds:  "If  a  patient  be  suffering 
from  cardiac  dropsy,  if  the  heart  be  beating  rapidly  and  irregu- 
larly, and  if  perhaps  there  be  in  addition  a  loud  systolic  murmur, 
the  non-discovery  of  a  presystolic  bruit  goes  but  a  very  little  way 
to  disprove,  or  even  to  render  improbable,  the  existence  of  mitral 
contraction."  I  cannot  subscribe  the  opinion  expressed  in  the 
words  which  I  have  italicised,  at  least  to  its  full  extent.  If  a 
careful  examination  has  been  repeated  once  or  oftener,  the 
patient  having  been  composed  by  rest  and  the  warmth  of  bed, 
I  do  not  think  it  likely  the  characteristic  murmur,  which  I 
maintain  is  absent  in  veritable  mitral  contraction  only  for  very 
brief  periods  and  exceptionally,  can  be  missed.  It  has  re- 
peatedly happened  to  me  to  suspect  mitral  narrowing  at  the 
first  examination,  notwithstanding  the  absence  of  presystolic 
murmur,  and  from  the  character  of  the  first  sound  exclusively, 
the  patient  being  chilled  and  depressed,  and  only  recently  put 
into  bed ;  and  on  the  following  day  to  make  a  positive  diag- 
nosis from  the  existence  then  of  a  distinctly  audible  presystolic 
murmur.  I  shall  have  occasion  further  on  to  revert  to  Doctor 
Fagge's  views  in  relation  to  other  departments  of  this  subject. 

Doctor  Wilts,  at  the  same  date  and  in  the  same  medium, 
admitted  in  its  entirety  the  doctrine  which  I  have  above  advo- 
cated. He  says :  "  A  direct  mitral  bruit,  however,  may  pro- 
bably occur,  not  only  during  the  contraction  of  the  auricle, 
but  also  during  the  heart's  diastole  and  pause."*  In  this  pas- 
sage it  is  asserted  that  the  murmur  of  mitral  narrowing  may 
be  in  rhythm  cotemporaneous  with  the  second  sound  ("  heart's 
diastole  ")  the  peridiastole  ("  pause,")  and  the  presystole  ("  con- 
traction of  the  auricle  ").  And,  finally,  towards  the  close  of  1871 
Dr.  George  W.  Balfour}-  declared  his  opinion  that  presystolic 

*  Ghiy,s  Hospital  Reports,  third  series,  vol-  xvi.,  March,  1871. 
t  Edinburgh  Medical  Journal,  November,  1871. 
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murmur  "may  be  conclusively  accepted  as  a  distinctive  proof 
of  the  existence  of  a  permanent  deformity,  even  though  the 
murmur  itself  should  subsequently  disappear,  as  it  frequently 
does."  "The  mitral  orifice,"  he  says,  "is  usually  diaphragmatic." 
In  regard  to  rhythm,  he  says  the  murmur  of  mitral  stenosis 
often  immediately  follows  the  second  sound,  being  sometimes 
separated  by  an  interval  from  the  true  presystolic  murmur, 
and  sometimes  including  it  and  running  right  through  the 
periods  of  diastole  and  rest  up  to  the  apex  beat.  A  soft  dia- 
stolic murmur,  a  pause,  and  a  presystolic  murmur  in  succession 
are  clue,  he  thinks,  to  great  narrowing.  In  the  foregoing  pas- 
sages it  is  virtually  admitted  that  the  rhythm  of  the  murmur 
of  mitral  narrowing  may  be  diastolic,  postdiastolic,  or  presys- 
tolic ;  and  it  is  added  with  truth  that  the  two  former  varieties, 
whether  single  or  combined,  are  indicative  of  extreme  contrac- 
tion of  the  mitral  orifice.  I  have,  however,  some  doubt  as  to 
the  constancy  of  the  alleged  connexion  between  prolonged  pre- 
systolic murmur  and  sharp  first  sound,  on  the  one  hand,  and  a 
funnel-shaped  mitral  opening  on  the  other. 

The  diagnostic  value  of  presystolic  murmur  as  a  sign  of  con- 
tracted mitral  orifice  may  be  judged  from  the  record  of  cases 
in  which,  mainly  from  the  evidence  afforded  by  it,  this  con- 
dition of  the  mitral  orifice  has  been  diagnosed,  and  been  proved 
by  post  mortem  examination  to  have  existed. 

Doctor  Fagge  gives  a  list  of  twenty-eight  cases  from  the 
following  sources :  Fauvel,  3  ;  Gairdner,  4 ;  Gull  and  Wilks,  1 ; 
Eees,  Gull,  and  Moxon,  2;  Hayden,  3;  Peacock,  2;  Simpson,  3; 
Hyde  Salter,  2 ;  Sutton,  1 ;  Hilton  Fagge,  7 ;  a  total  of  28  ; 
to  which  I  have  now  to  add  a  supplementary  list  of  9  cases ;  in 
all  37. 

There  can  be,  therefore,  no  longer  any  doubt  that  with  the 
precautions  against  mistakes  of  identity  previously  mentioned, 
this  murmur  is  entitled  to  rank  as  pathognomonic  of  a  par- 
ticular organic  lesion  of  the  heart,  namely,  stenosis  of  the  mitral 
orifice ;  and  I  would  add,  that  no  other  acoustic  sign  of  itself 
affords  equally  certain  evidence  of  structural  lesion  of  the 
heart. 

Why  stethoscopists  had,  previously  to  1843,  failed  to  appre- 
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hend  tliis  murmur,  and  assign  to  it  a  special  significance,  may, 
I  believe,  be  accounted  for  by  reference  to  a  radical  error,  riot 
even  yet  entirely  exploded,  namely,  tbat  of  refusing  to  recognize 
the  possibility  of  the  occurrence  of  cardiac  murmurs  uncon- 
nected by  causal  association  with  either  sound  of  the  heart. 
Senac  truly  remarks  :  "  II  en  coute  moins  de  decouvrir  la  v£rite 
que  de  dissiper  les  tenebres  dont  on  l'a  enveloppee.*  The 
universal  acceptance  of  the  traditional  classification  of  cardiac 
murmurs  into  "  systolic "  and  "  diastolic,"  and  the  unanimous 
refusal  of  pathologists  to  admit  any  outside  the  domain  of  the 
sounds  of  the  heart,  led,  as  a  necessary  consequence,  to  a  forced 
interpretation  of  murmurs  occurring  within  the  periods  of 
silence.  Hence  it  was  that  murmurs  associated  only  by  prox- 
imity with  the  sounds  of  the  heart  were  designated  as  systolic 
and  diastolic  respectively. 

If  it  had  been  realized  that  both  the  systole  and  diastole  of 
the  ventricles,  and  the  diastole  of  the  auricles,  are  continued 
through  the  periods  of  silence,  and  that  the  systole  of  the 
auricles  occurs  only  within  one  of  these  periods,  the  error  of 
assigning  murmurs  to  the  periods  of  sound  exclusively  would 
not  have  been  committed.  That  the  direct  mitral  murmur  has 
been  frequently,  and  by  able  and  acute  observers,  recognized 
and  described  as  diastolic  in  rhythm,  the  preceding  references 
and  quotations  will  have  shown.  This  error  seems  difficult  to 
comprehend,  owing  to  the  much  closer  relationship  which  the 
presystolic  murmur  holds  to  the  first  than  to  the  second  sound. 
In  some  instances,  I  doubt  not,  the  mistake  has  been  made,  of 
assuming  the  first  sound  to  be  the  second,  owing  to  its  remark- 
ably skaxp,  clear,  and  clicking  character,-}*  whilst  the  veritable 
second  sound  was  dull,  and  as  frequently  happens  in  these  cases, 
partially  masked  at  the  apex,  so  as  to  resemble  rather  an  im- 
perfectly pronounced  first  sound. 

In  other  examples,  fewer  in  number,  where  the  two  sounds  of 
the  heart  were  correctly  identified,  I  believe  the  error  has  arisen 

*  Traitr  de  la  Structure  du  Occur,  de  son  Action,  et  de  ses  Maladies,  1719,  Preface, 
p.  xxix. 

t  Markham,  Gairdner,  and  Sanders  have  adverted  to  this  character  of  the  first 
sound  in  connexion  with  mitral  stenosis. 
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from  the  fact  that  the  murmur  occupied  the  greater  portion 
of  the  long  pause,  and  was  therefore  notably  out  of  time  with 
the  first  sound ;  in  such  cases  it  has  been  described  as  "  dia- 
stolic," in  the  sense  of  being  non-systolic.  The  former  of  these 
errors,  namely,  that  as  to  identification  of  the  sounds,  may  be 
avoided  by  applying  the  finger  to  the  carotid  artery  whilst 
the  sounds  are  being  scrutinized;  it  will  thus  be  found  that 
the  sound  succeeding  the  murmur  is  synchronous,  or  approxi- 
mately so,  with  the  carotid  pulse,  and  that  it  must  therefore 
be  the  first,  notwithstanding  its  unnatural  character.  The 
establishment  of  this  fact  will  at  once  lead  to  a  correct  desig- 
nation and  interpretation  of  the  murmur.  The  second-mentioned 
error  cannot  occur  if  the  auscultator  in  the  first  instance  re- 
cognize the  possibility  of  murmurs  within  the  periods  of  silence, 
and  then  correctly  apprehend  the  rhythm  of  that  under  ex- 
amination. The  "  binaural  stethoscope "  of  Dr.  Scott  Alison 
has  been  recommended  by  Dr.  Gairdner  as  an  aid  to  the  iden- 
tification of  the  sounds  of  the  heart  in  doubtful  cases,  one  of 
the  bell-ends  being  placed  over  the  apex,  and  the  other  over 
the  base  of  the  heart.  I  have  tried  this  instrument,  but  owing 
to  the  difficulty  of  keeping  it  steadily  fixed  in  the  ears,  and  the 
rustling  noise  which  it  consequently  produced,  together  with 
the  irritation  to  the  ears  thence  arising,  I  was  forced  to  give 
it  up  after  a  few  trials.  The  "  bruit  de  rappel "  of  Bouillaud, 
or  reduplicated  second  sound,  is,  no  doubt,  eminently  suggestive 
of  narrowed  mitral  opening,  because  associated  oftener  with 
that  than  with  any  other  condition;  but  it  is  by  no  means 
pathognomonic  of' this  lesion.  Further  on  I  shall  adduce  an 
example  (Case  86,  J.  Hutchinson)  of  this  phenomenon  in  con-, 
nexion  with  double  aortic  murmur,  where  mitral  narrowing  did 
not  exist.    (See  pages  127  and  166.) 

The  identification  of  presystolic  murmur  depends  mainly 
upon  its  rhythm,  which  coincides  with  the  terminal  portion  of 
the  long  or  diastolic  pause.  It  commences  at  an  interval  after 
the  second  sound,  usually  considerable,  and  corresponding  to  at 
least  two-thirds  of  the  entire  pause,  but  variable  in  different 
cases  according  to  the  degree  of  narrowing  of  the  orifice ;  the 
greater  that  degree  the  more  protracted  will  be  the  murmur, 
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and  the  shorter  the  antecedent  silence  by  which  it  is  separated 
from  the  preceding  second  sound.  A  distinctly  appreciable 
interval  does,  however,  exist  in  every  typical  case  between  the 
second  sound  and  the  murmur,  whilst  in  no  case  does  a  period, 
however  short,  intervene  between  the  murmur  and  the  succeed- 
ing first  sound. 

The  rhythm  of  this  murmur  is,  therefore,  accurately  described 
as  presystolic,  a  term  borrowed  from  G-endrin,  by  which  is  im- 
plied that  the  murmur  distinguished  by  it  is  immediately  ante- 
cedent to  the  first  sound,  running  quite  up  to,  but  not  infringing 
upon  that  sound,  and  of  variable  length  in  the  direction  back- 
wards, in  proportion  to  the  degree  of  contraction  of  the  mitral 
orifice,  but  leaving,  with  rare  exceptions,  an  interval  between  it 
and  the  preceding  second  sound. 

The  murmur  is  thus  more  closely  related  to  the  first  than  to 
the  second  sound,  but  in  point  of  fact  is  distinct  from  both, 
and  belongs  exclusively  to  the  period  of  normal  diastolic 
silence. 

The  exceptions  alluded  to  in  the  preceding  paragraph  render 
it  necessary,  in  order  to  present  a  synoptic  sketch  of  this  mur- 
mur under  its  various  modifications,  to  classify  the  latter  under 
four  heads,  as  follows : 

1.  The  typical  presystolic  murmur,  which  answers  to  the 

preceding  description,  and  is  characterized  mainly  by 
being  prefixed  to  the  first  sound,  and  separated  from  the 
preceding  second  sound  by  a  long  interval  of  silence. 

2.  Next  in  frequency  of  occurrence  to  the  preceding,  often 

succeeding  to  it,  and  representing  a  greater  degree  of 
contraction  of  the  mitral  orifice,  is  a  murmur  of  double 
rhythm,  or  broken  up  into  two  fragments,  one  of  which 
adheres  as  a  prefix  to  the  first  sound,  and  represents 
the  ordinary  presystolic  murmur,  whilst  the  other  suc- 
ceeds the  second  sound,  being  appended  to  it  as  a 
suffix;  these  two  fragments  being  separated  by  a  brief 
period  of  silence  (see  Cases  of  M.  E.  Coates,  M.  Fergus- 
son,  and  T.  Doyle). 

3.  A  protracted  murmur  extending  backwards  from  the  first 

quite  to  the  second  sound,  covering  the  whole  period  of 
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the  long  pause,  and  representing  a  further  development 
of  the  preceding  disintegrated  murmur  by  a  bridging  over 
of  the  interval  of  silence,  and  union  of  the  two  frag- 
ments, and  indicating  a  still  further  degree  of  contraction 
of  the  orifice  (Cases  of  T.  Doyle,  Jane  Conroy,  and  Mary 
Brennan). 

4.  A  murmur  extending  not  backwards  but  forwards,  and  so 
completely  fused  into  the  first  sound  that  it  seems  to  be 
but  the  emphasized  initial  portion  of  it.  This  form  in- 
dicates a  much  contracted  and  very  rough  state  of  the 
orifice  (Case  of  Thomas  Ward). 

The  preceding  category  exhibits  concisely  the  various  forms 
of  presystolic  murmur  which  have  come  under  my  notice.  The 
three  first  are  set  forth  in  the  order  of  their  frequency,  and 
represent,  as  I  believe,  so  many  stages  of  progressive  develop- 
ment of  one  common  lesion.  It  does  not  follow  that  every  case 
must  pass  through  these  several  stages,  and  exhibit  in  its  pro- 
gress the  various  modifications  of  murmur  above  mentioned. 
Death  may  result  from  various  complications,  or  from  the 
effects  of  the  disease  itself,  in  any  one  of  these  stages.  The 
last-mentioned  form  is  the  rarest  of  all,  and  indicates,  in  an 
especial  manner,  a  scabrous  condition  of  the  orifice,  with,  pro- 
bably, a  pendulous  flap  or  tongue  depending  into  it,  and  capable 
of  protracting  an  ordinary  presystolic  murmur  by  vibration. 

The  transition  of  the  first  form  into  the  second,  and  of  the 
second  into  the  third,  in  the  progress  of  morbid  change  of  the 
mitral  orifice,  may,  in  my  view,  be  explained  by  reference  to 
the  peculiar  rhythm  of  auricular  movement,  as  already  ex- 
plained at  page  206.  When  obstruction  exists  only  in  a 
moderate  degree,  the  resultant  murmur  coincides  with  auricular 
systole  properly  so  called,  or  with  what  I  have  designated  "  the 
momentum  of  auricular  contraction,"  and  therefore  immediately 
precedes  the  first  sound  of  the  heart.  When,  in  the  further 
progress  of  organic  change,  obstruction  has  increased,  another 
murmur  is  developed,  corresponding  in  time  to  the  period  of 
passive  influx  of  blood  from  the  auricle,  the  result  of  the  passive 
reaction  of  its  walls  from  a  state  of  temporary  distension,  on  the 
cessation  of  ventricular  systole.    Hence,  this  latter  murmur  is 
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postdiastolic  in  rhythm,  that  is  to  say,  it  immediately  follows 
the  second  sound.  The  interval  of  silence  by  which  these  two 
murmurs,  or  rather  fragments  of  the  same  murmur,  are  sepa- 
rated, corresponds  to  the  period  of  normal  repose  of  the  auricle, 
succeeding  the  passive,  and  preceding  the  active  contraction  of 
its  walls.  But  where  mitral  obstruction  has  advanced  to  the 
last  degree  compatible  with  the  maintenance  of  a  vitalizing 
circulation,  even  this  interval  is  bridged  over  by  a  prolongation 
of  the  postdiastolic  element  of  murmur  into  the  presystolic. 
Hence  the  prolonged  murmur  covering  the  entire  of  the  long 
pause  indicates  the  highest  degree  of  mitral  obstruction  com- 
patible with  life.* 

The  quality  of  presystolic  murmur  is  always  more  or  less 
harsh,  and  usually  decidedly  so  ;  f  it  is,  in  its  typical  form, 
much  better  represented  by  the  bruit  de  rouet  rrrr  of  Bouil- 
laud,  than  by  the  bruit  d 'aspiration,  which  he  regards  as  patho- 
gnomonic of  contracted  orifice. 

The  harsh  and  disagreeable  quality  of  the  murmur  is  further 
illustrated  by  the  frequency  with  which  it  is  associated  with 
fremitus. 

I  have  elsewhere^  stated  that  "  a  murmur  of  this  character 
and  rhythm,  loudest  at  the  left  apex,  not  audible,  or  faintly  so> 
at  the  base,  and  not  transmitted,  save  occasionally  to  the  left 
side  of  the  lower  dorsal  spine,  may  be  regarded  as  diagnostic  of 
mitral  obstruction." 

A  longer  experience  has  afforded  me  no  reason  to  alter  or 
modify  this  statement  in  any  particular. 

It  would  be  difficult,  bearing  in  mind  these  specific  characters, 

*  The  distinction  above  made,  and  the  grounds  upon  which  it  is  based,  are,  I  am 
glad  to  perceive,  virtually  implied  by  Dr.  G.  W.  Balfour  in  a  very  able  article  on 
this  subject,  published  in  the  Edinburgh  Medical  Journal,  for  November,  1371. 

f  I  cannot  by  any  means  agree  with  Hope  {opus  citat.  p.  83)  in  the  opinion  that 
"  no  roughness  attends  the  murmurs  from  influx  from  the  auricles  into  the  ventricles." 
See  my  cases  of  mitral  obstruction,  passim.  Doctor  Flint  (A  Treatise  on  the 
Principles  and  Practice  of  Medicine,  third  edition,  1868.  p.  325)  on  the  contrary, 
revokes  the  statement  which  he  made  in  the  two  first  editions  of  his  book,  to  the 
effect  that  presystolic  murmur  was  soft  in  tone,  avowing  the  conviction  forced  upon 
him  by  longer  experience,  that  the  murmur  in  question  is  usually  harsh  and  un- 
pleasant to  the  ear. 

j  "  Clinical  Lectures,"  Medical  Press  and  Circular,  July,  1866. 
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to  mistake  presystolic  murmur  for  any  other.  Nevertheless  this 
error  has  been  not  unfrequently  committed ;  mainly,  I  believe, 
from  failure  to  correctly  appreciate  its  peculiar  rhythm. 

Hitherto  I  have  met  with  only  three  sources  of  error  in  the  iden- 
tification of  this  murmur,  namely :  (a)  Localized  apex  attrition 
murmur  of  presystolic  rhythm,  and  associated  with  presystolic 
fremitus  ;  (b)  Prolonged  bellows  murmur  confined  to  the  area 
of  the  apex,  replacing  the  first  sound,  and  extending  quite  up  to 
the  second  sound  which  was  associated  with  diastolic  impulse. 

In  this  last-mentioned  group  the  substitutive  systolic  apex 
murmur,  covering  the  period  of  the  first  sound  and  of  the  short 
pause,  and  touching  the  second  sound,  might  readily  have  been 
mistaken  for  a  murmur  of  presystolic  rhythm ;  and  the  muffled 
second  sound  associated  with  impulse  at  the  left  apex,  quite  as 
readily  mistaken  for  the  first  (see  Case  of  Margaret  Connor). 
The  diagnosis,  however,  was  not  difficult,  and  rested  upon  three 
considerations,  namely,  the  synchronism  of  the  murmur  with 
systolic  impulse  and  carotid  pulsation ;  secondly,  the  fact  that 
at  the  base  a  second  sound  was  heard  free  from  murmur,  which, 
as  the  stethoscope  was  shifted  by  short  stages  towards  the  apex, 
became  gradually  audible,  whilst  the  second  sound  became  at 
first  faintly,  and  then  distinctly  associated  with  it  as  the  apex 
was  approached.  It  was  manifest,  therefore,  that  the  connexion 
between  the  murmur  and  the  second  sound  was  entirely  casual. 
Thirdly;  the  quality  of  the  murmur  which  was  soft  and  blowing, 
also  furnished  a  valuable,  although  an  apparently  trivial  element 
of  negative  diagnosis. 

(c)  Eeduplication  of  the  first  sound  at  the  apex  by  reso- 
lution into  its  two  elements,  the  former  of  which,  being 
dull  and  masked,  and  immediately  preceding  the  latter  which 
was  sharp  and  might  readily  be  mistaken  for  the  modified  first 
sound  of  mitral  contraction,  is  liable  to  lead  to  a  mistake  of 
identity  for  presystolic  murmur.  The  differential  diagnosis, 
however,  may  be  readily  made  by  reference  to  the  time  of 
carotid  pulsation,  which  will  be  found  to  coincide  with  the 
quasi  murmur;  and  to  the  quality  of  the  sound,  which  is 
entirely  devoid  of  harshness,  a  condition,  as  far  as  I  know, 
never  associated  with  the  murmur  of  mitral  stenosis. 
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I  have  already  stated  that  the  murmur  of  mitral  obstruction 
is  harsh  and  unpleasant  to  the  ear ;  I  have  never  met  with  an 
example  which  constituted  an  exception  to  this  statement, 
notwithstanding  that  Markham  maintains  that  softness  is  a 
quality  essentially  characteristic  of  presystolic  murmur. 

The  differential  diagnosis  of  apex-friction  sound  of  single  and 
presystolic  rhythm  is  attended  with  much  greater  difficulty, 
because  it  is  usually  associated  with  fremitus  of  corresponding 
rhythm,  is  loud,  not  transmitted,  and  not  associated  with  left 
ventricular  hypertrophy.  It  is,  however,  not  steady  or  uniform 
as  to  rhythm,  quality,  or  loudness ;  is  intensified  by  pressure, 
which  likewise  causes  some  degree  of  pain,  and  is  associated 
with  a  history  of  pericarditis,  and  usually  with  double  frotte- 
ment  if  observed  early*  Dr.  Chambers'  test  will  also  be  found 
to  afford  assistance  in  a  difficulty  of  this  kind.-f* 

Possibly,  also,  a  murmur  caused  by  patency  of  the  foramen 
ovale,  or  by  an  aneurism  of  either  auricle,  may  be  mistaken 
for  it ;  I  have  not,  however,  met  with  an  example  of  error  in 
diagnosis  arising  from  either  of  these  causes. 

The  principle  of  intersonal  murmurs  being  thus  admitted  in 
the  general  recognition  of  the  typical  representative  of  this  class, 
the  presystolic  murmur,  I  fail  to  perceive  on  what  grounds  the 
remaining  members  of  the  group  can  be  logically  ignored.  Of 
postsystolic  murmur  I  have  met  with  and  noted  five  examples. 
In  three  of  these  the  murmur  was  confined  to  the  area  of  the 
apex,  and  in  two  out  of  this  number  it  was  non-organic  as  to 
cause,  traceable  in  one  to  excessive  tobacco-smoking  (case  of 
W.  Doyle,)  and  in  the  other,  a  female,  to  nervousness,  and 

*  In  many  cases  of  pericarditis,  limited  to  the  apex,  the  friction-sound  is  single 
and  systolic,  or  pseudo-presystolic  from  its  commencement  to  its  extinction.  A 
careful  scrutiny  of  the  rhythm  of  such,  and  their  subsequent  and  early  cessation,  will 
enable  the  auscultator  to  avoid  error. 

t  Clinical  Lectures.  If  the  ear  be  slowly  and  partially  withdrawn  from  the  stetho- 
scope applied  to  the  chest  at  the  seat  of  murmur,  the  latter  will  cease  to  be  heard 
if  it  be  exocardial ;  whereas,  if  endocardial,  it  will  be  distinctly  heard  so  long  as  the 
ear  touches  the  stethoscope,  however  lightly.  I  have  repeatedly  made  use  of  this 
test  in  doubtful  cases,  and  have  invariably  found  the  evidence  afforded  by  it, 
whether  positive  or  negative,  to  coincide  with  that  derived  from  more  trusted 
sources. 
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associated  with  nervous  palpitation  (Case  of  "  a  woman").*  In 
the  third  case  in  this  category  (that  of  Catherine  Hughes)  there 
was  organic  alteration  of  the  mitral  valve  and  concomitant 
hemiplegia. 

In  one  case  only  (No.  95,  Lawrence  Carolin)  the  postsystolic 
murmur  was  basic,  and  due  to  trivial  alteration  of  the  aortic 
valve,  as  shown  by  post  mortem  examination  of  the  heart. 

The  fifth  example  alluded  to  above  (case  of  Catherine  Field) 
was  one  of  pseudo  or  attrition-murmur,  of  single  rhythm,  and 
by  its  want  of  fixity  of  character,  perceptible  though  slight 
variation  of  rhythm,  and  manifestly  superficial  location,  readily 
distinguished  from  organic  murmur  of  endocardial  origin. 

As  to  the  rhythm  of  postsystolic  murmur,  it  occupies  that 
portion  of  the  short  or  systolic  pause  immediately  succeeding 
the  first  sound,  the  perisystole  of  Gendrin.  It  is  always  in 
continuity  with  the  first  sound,  occasionally  coinceptive  with 
it,  but  extending  beyond  it?  into  the  brief  period  of  silence 
intervening  between  the  first  and  the  second  sound.  The  pre- 
systolic and  the  postsystolic  murmur  may  be  therefore  regarded 
respectively  as  a  prefix,  and  a  suffix  of  the.  first  sound.  In  quality 
likewise  the  two  murmurs  present  a  striking  contrast ;  for 
whilst,  as  already  stated,  the  presystolic  murmur  is  invariably 
harsh  and  vibratory,  the  postsystolic  murmur  has  been,  within 
the  range  of  my  experience,  no  less  uniformly  soft  and  blowing 
in  character. 

Postsystolic  murmur  is  by  no  means  of  equal  value  as 
evidence  of  valvular  lesion  when  located  at  the  apex  and  at  the 
base  of  the  heart  respectively.  In  the  former  situation  it  is  in 
most  instances  due  to  atony  or  temporary  relaxation  of  the 
walls  of  the  left  ventricle,  in  consequence  of  which,  and  inde- 
pendently of  any  degree  of  structural  alteration  of  the  valves, 
as  I  have  elsewhere  explained,-}-  the  parietes  of  the  ventricle 
expand  at  one  or  more  points  under  the  centrifugal  pressure  of 
the  contained  blood  at  the  acme  of  systole,  and  if  these  points 
happen  to  coincide  with  the  attachment  of  the  papillary 

*  Vide  "Neuroses." 

t  "  On  the  Pathology  and  Diagnosis  of  Non-Organic  Mitral  Regurgitant  Mur- 
murs," British  Medical  Journal,  December,  1867. 
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muscles,  one  or  both  segments  of  the  mitral  valve  are  of  neces- 
sity partially  lifted  off  the  orifice,  and  a  slight  reflux  current, 
commencing  with  the  acme  of  systole,  and  therefore  with,  or 
immediately  consecutive  to,  the  impulse  and  the  first  sound, 
with  a  corresponding  murmur,  are  the  immediate  result. 

It  is  conceivable,  however,  that  murmur  of  this  rhythm  may  be 
produced  at  the  mitral  orifice  by  incipient  or  partial  valvular 
disorganization,  as  yet  uot  sufficiently  advanced  to  cause  systolic 
reflux.  I  have  not  however,  met  with  an  example  which  would 
warrant  a  more  positive  statement  upon  this  subject. 

At  the  aortic  orifice,  on  the  contrary,  so  far  as  I  have  observed, 
postsystolic  murmur  is  invariably  caused  by  valve-lesion  of  an 
obstructive  character,  but  partial  in  degree,  and  quite  inadequate 
to  the  production  of  valvular  incompetency.  In  the  only  ex- 
ample which  has  fallen  under  my  notice  I  incline  to  think  the 
murmur,  though  postsystolic,  was  likewise  systolic  in  time  ; 
in  other  words,  that  it  commenced  with  the  first  sound  but 
extended  beyond  it  into  the  short  pause ;  the  former  portion 
being  masked  by  the  normal  sound. 

I  have  met  with  only  one  example  of  prediastolic  murmur, 
and  in  that  I  was  afforded  the  advantage  of  a  post  mortem 
examination.  The  murmur  was  aortic  in  site,  and  one  of  the 
segments  of  the  aortic  valve  was  thick  and  perforated,  and  when 
closed,  occupied  a  lower  level  than  the  other  two  segments 
(see  case  of  Delany,  disease  of  aortic  valves.) 

A  pericardiac  friction-sound  may  have  this  peculiar  rhythm, 
at  least  seemingly,  or  even  actually  for  a  brief  period,  as  illus- 
trated by  the  case  of  P.  Costello  * 

In  reference  to  the  phenomena  of  precordial  morbid  sounds, 
pericarditis  holds  a  position  analogous  to  that  which  hysteria 
occupies  in  relation  to  subjective  manifestations ;  it  mimics  or 
simulates  each  of  them  in  turn,  yet  in  such  fashion  that  it  is 
with  no  great  difficulty  distinguishable  from  them. 

Postdiastolic  murmur  is  a  veritable  sign  of  much  significance 
and  not  rare  occurrence.  As  its  name  implies,  it  immediately 
follows  the  second  sound,  seeming  to  arise  out  of  it,  and  extend- 

*  This  murmur  is  not  included  in  the  scheme  at  page  187,  because  when  that 
scheme  was  drawn  up  I  had  not  met  with  the  above,  or  any  other  examples  of 
murmur  of  this  rhythm. 
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ing  beyond  it  to  a  variable  lengtb  into  the  long  pause.  It  is, 
therefore,  the  opposite  of  the  presystolic  nxurmur,  which  com- 
mences towards  the  close  of  the  long  pause,  and  extends  up  to 
the  first  sound. 

Of  murmur  of  this  rhythm  I  have  observed  eleven  examples ; 
four  were  located  at  the  apex,  and  seven  at  the  base  of  the 
heart ;  the  former  were  harsh,  the  latter  soft  in  quality. 

Out  of  the  latter  category  I  was  afforded  two  post  mortem 
examinations  of  the  heart.  In  both  these  cases  the  murmur 
was  aortic,  and  superadded  to  a  sharp  and  clear  second  sound, 
and  in  both  the  aortic  valves  were  incompetent.  In  one  of 
these  (Case  78,  John  Lalor)  which  yielded  also  a  systolic  basic 
murmur,  the  sigmoid  valves  of  the  aorta  were  rolled  or 
shrivelled  up  at  their  free  margins,  so  as  to  oppose  a  seam-like 
barrier  to  efflux  from  the  ventricle,  and  likewise  to  admit,  by 
incompetence  to  close  the  orifice,  a  reflux  axial  current  during 
diastole. 

In  the  second  of  these  cases  (Case  28,  "William  H.)  there 
was  no  murmiir  whatever  save  the  postdiastolic,  which  was 
basic  in  origin ;  and  dissection  revealed  a  state  of  the  aortic 
valves  incapable  of  opposing  an  obstacle  to  the  outflowing 
current,  but  incompetent  to  completely  close  the  orifice  and 
prevent  reflux ;  thus,  the  antero-right  segment  was  opaque  and 
somewhat  thickened  throughout  the  "  lunula,"  and  drooped  by 
this  portion  towards  the  ventricle,  somewhat  below  the  level  of 
the  other  segments,  so  as  to  allow  partial  regurgitation  under 
high  pressure. 

In  both  these  cases  the  sigmoid  valves,  though  incompetent  to 
close  the  axial  portion  of  the  passage,  were  otherwise  structu- 
rally healthy,  and  capable  of  yielding  a  sound  of  tension. 

I  am  warranted,  therefore,  in  regarding  postdiastolic  murmur 
as  pre-eminently  basic  in  location,  and  affording  evidence,  when 
so  situate,  of  disorganization  of  the  sigmoid  valves  engaged,  by 
no  means  advanced,  and  permitting  only  partial  reflux  at  the 
acme  of  arterial  reaction,  without  entailing  loss  or  even  impair- 
ment of  the  second  sound  of  the  heart. 

This  murmur,  at  the  apex,  is  theoretically  important.  In  the 
only  four  cases  of  it  so  located  which  I  have  met  with,  there 
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was  undoubted  organic  disease  of  the  heart.  In  one  of  these 
(Case  of  Mary  E.  Coates)  I  have  made  the  presumptive  diag- 
nosis of  aggravated  mitral  constriction,  a  condition  which  may- 
be readily  conceived  competent  to  give  rise  to  a  murmur  of  this 
rhythm,  by  causing  an  eddy  in  the  current  entering  the  ventricle 
by  the  mitral  orifice  at  the  first  moment  of  diastole*  At  this 
moment,  as  previously  shown,  the  blood  which  has  been  accu- 
mulating within  the  auricle  during  ventricular  systole,  is  urged 
forward  into  the  ventricle  by  the  pressure  of  accumulation  a 
tergo.  If  the  constriction  of  the  orifice  happen  to  be  very 
considerable,  a  murmur  may  be  produced  by  this  influx,  and 
coinciding  in  time  with  the  initial  portion  of  the  long  pause, 
the  peridiastole  of  Gendrin.  The  murmur  so  produced  would 
be  not  inappropriately  designated  an  apex-postdiastolic  murmur. 

It  will  be  perceived,  however,  that  I  ventured  on  only  a 
presumptive  diagnosis  in  this  case,  firstly,  because  I  had  then 
met  with  only  one  other  example,  to  be  presently  mentioned, 
of  murmur  of  this  rhythm  at  the  apex ;  and  secondly,  because 
in  neither  had  I  the  advantage  of  the  conclusive  evidence 
afforded  by  an  autopsy-f- 
in the  second  example  of  apex  postdiastolic  murmur  pre- 
viously mentioned  (Case  of  Eliza  Donaghan)  I  have  reason  to 
conclude  that  the  murmur  was  of  a  quasi  nature,  and  due  to 
pericarditis,  illustrating  the  multiform  or  protean  character  of 
the  acoustic  signs  of  this  disease.  { 

*  Since  the  above  was  written  (1870)  this  patient  has  been  repeatedly  examined 
by  me,  the  physical  signs  remaining  unaltered.  In  March,  1873,  she  was  again  ad- 
mitted into  hospital  for  dyspnoea  and  haemoptysis.  The  murmur  was  then  of  double 
rhythm,  i.e.,  it  consisted  of  a  postdiastolic  and  a  presystolic  element.  She  is  still 
(June  22,  1873)  in  hospital,  expectorating  large  quantities  of  blood  from  time  to 
time,  and  passing  it  alternately  from  the  vagina,  and  the  murmur  remains  as  at  the 
date  of  her  admittance  (see  case). 

f  I  have,  since  the  above  was  written,  met  with  two  other  examples  of  murmur 
of  this  rhythm  at  the  apex,  and  included  them  in  the  preceding  total.  The  "  pre- 
sumptive "  diagnosis  of  that  date  has  since  become  positive,  as  already  stated,  and 
the  sign  itself,  in  place  of  being  merely  suggestive,  has  assumed  in  my  mind  a 
pathognomonic  significance. 

1 1  do  not  include  in  this  category  examples  of  presystolic  murmur  prolonged 
backwards  into  the  peridiastole,  or  in  other  words,  of  postdiastolic  and  presystolic 
murmurs  conjoined.  Of  such  the  case  of  the  boy  Thomas  Doyle  presents  a  good 
example. 
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The  designations  systolic  and  diastolic  as  applied  to  murmurs, 
although  meaning  strictly  coincidence  in  time  with  ventricular 
systole  and  ventricular  diastole  respectively,  and  therefore 
including  the  pauses  as  well  as  the  periods  of  sound ;  have 
come  by  conventional  usage  to  imply  synchronism  with  the 
sounds  only. 

~So  doubt  this  limitation  was  due  to  the  physiological  error 
to  which  Laennec  gave  currency,  namely,  that  the  sounds  of  the 
heart  represented  the  periods  and  the  duration  of  its  state  of 
activity,  and  the  pause  or  silence  a  state  of  complete  repose  of 
the  heart.  I  have  already  endeavoured  to  show  that  there  is 
no  repose  of  the  heart  in  the  sense  of  total  absence  of  move- 
ment, active  or  passive,  of  its  chambers :  whilst  the  ventricles 
are  in  a  state  of  active  contraction  the  auricles  are  undergoing 
passive  expansion,  and  vice  versa. 

Now,  although  passive  expansion  or  relaxation  implies 
diminished  disintegration  of  tissue,  and  nutritive  renovation, 
it  by  no  means  implies  absence  of  movement ;  and  whilst  one 
set  of  chambers  is  in  this  state  of  passive  movement,  the  other 
set  is  in  a  state  of  active  movement  of  corresponding  duration. 
If  this  view  be  correct,  and  I  believe  it  will  not  now  be  ques- 
tioned, there  is  absolutely  no  period  of  the  cardiac  cycle  during 
which  two  of  its  chambers  are  not  in  active  contraction,  and 
two  others  undergoing  passive  expansion. 

The  terms  systolic  and  diastolic,  although  therefore  critically 
incorrect  in  their  usual  application,  as  distinctive  of  the  special 
rhythm  of  cardiac  murmurs,  have  come,  nevertheless,  to  acquire 
a  definite  meaning  and  value  in  pathology,  and  therefore  may 
be  retained  with  much  convenience. 

The  precise  relationship  of  murmurs  to  the  sounds  of  the 
heart,  as  well  as  to  the  periods  of  the  cardiac  cycle  occupied 
by  those  sounds,  should  receive  careful  attention,  because  of 
its  great  diagnostic  value,  not  so  much  in  regard  to  the  nature 
and  the  site  of  the  disease,  as  to  its  degree  and  prospective 
gravity. 

In  this  sense  cardiac  murmurs  may  be  conveniently  classified 
as  substitutive  or  replacing,  and  concomitant  or  accompanying 
murmurs. 
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The  former,  as  superseding  the  normal  sounds,  indicate  a 
greater  degree  or  more  advanced  stage  of  valvular  disorganiza- 
tion than  the  latter,  which  merely  accompany  them ;  and 
although  the  valves  may  be  utterly  disorganized  at  the  outset 
owing  to  the  extreme  violence  and  gravity  of  the  disease,  or  to 
the  serious  character  of  the  mechanical  injury  which  they  may 
have  sustained,  and  murmur  alone  have  come  to  represent  the 
normal  sounds  ah  initio,  the  process  of  disorganization  is  usually 
much  less  rapid,  and  its  progress  may  be  noted  with  accuracy 
from  month  to  month,  chiefly  by  reference  to  the  altered  rela- 
tionship of  the  murmur  to  the  sounds  as  above  indicated.  I 
have  repeatedly  followed  the  downward  progress  of  a  case  in 
this  way  from  its  earliest  period  to  the  end. 

The  pitch  and  quality  of  murmurs  have  been  already  dis- 
cussed. The  terms  made  use  of  by  authors  to  designate  these 
in  their  several  shades  remain  to  be  enumerated,  together  with 
the  causes  to  which  they  have  been  attributed  respectively. 

1.  Bruit  de  soufflet  (Laennec)  is  of  high  pitch,  and  caused, 
according  to  Laennec,  by  spasmodic  contraction  of  the  heart  or 
arteries;  and  according  to  Bouillaud,  by  vegetations  on  the 
valves  incompetent  to  produce  obstruction.  Hope  maintains 
that  this  murmur,  as  all  other  organic  murmurs  in  their  degree, 
is  due  to  modifications  in  the  current,  occasioning  increased  fric- 
tion and  vibration.  I  regard  regurgitation  as  par  excellence  the 
cause  of  intracardial  bellows  murmur ;  and  further,  I  can  recall 
very  few  examples  of  obstructive  murmur  which  were,  strictly 
speaking,  of  this  cbaracter,  and  still  fewer  regurgitant  murmurs 
of  the  opposite  type. 

I  am  bound,  therefore,  to  conclude,  that  although  friction  has 
a  share  in  the  causation  of  reflux  murmur,  it  is  not  by  any 
means  the  principal  cause  of  that  phenomenon,  which,  owing 
to  the  special  character  of  softness  which  it  all  but  uniformly 
presents,  I  incline  to  attribute  to  the  condition  which  is  common 
to  all  cases  of  regurgitation,  namely,  commixture  of  two  cur- 
rents moving,  or  tending  to  move,  in  opposite  directions. 

Laennec  held  that  bruit  de  soufflet  was  the  result,  as  above 
stated,  of  simple  spasm,  and  did  not  indicate  the  existence  of 
any  organic  lesion  of  the  heart  or  arteries.    Its  rhythm  he  held 
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to  be  almost  always  diastolic ;  whereas  Bouillaud  maintains  it 
is  most  frequently  systolic.  With  this  latter  opinion  my  own 
experience  coincides ;  it  amounts  to  this,  that  the  number  of 
examples  of  valvular  disease,  including  all  stages,  in  which 
bruit  de  soufflet  is  systolic  in  time,  vastly  exceeds  that  in  which 
it  is  diastolic.  When  it  is  borne  in  mind  that  all  valvular 
lesions  of  inflammatory  origin  are  at  the  outset  proclaimed  by 
murmurs  of  a  soft  and  aspiratory  character,  it  will  only  be  neces- 
sary to  add  that  mitral  and  aortic  systolic  murmurs  conjointly, 
exceed  in  number  aortic  diastolic  murmurs,  in  order  to  establish 
the  truth  of  the  foregoing  proposition. 

Bouillaud  likewise  asserts  that  narrowing  of  one  of  the 
orifices  is,  by  giving  rise  to  increased  friction,  the  cause  of 
murmur  in  ninety-nine  out  of  one  hundred  cases  where  it  exists. 
M.  Piorry  says  not  once  in  twenty  cases.  There  is  always 
associated  with  mitral  narrowing,  save  where  great  debility  of 
the  heart  exists,  a  murmur,  but  of  a  harsh  character. 

Under  the  generic  title  of  bruit  de  soufflet,  Laennec  included 
four  species,  namely : — 

(a)  B.  de  soufflet,  properly  so  called.  This  is  associated  by 
Bouillaud  with  stenosis  and  indurated  valves  arising  from 
fibrous  or  cartilaginous,  rather  than  from  calcareous,  change. 

(h)  B.  de  scie,  which,  is  attributed  to  the  same  cause,  with 
calcareous  induration,  by  Bouillaud. 

(c)  B.  de  rdpe. 

(d)  B.  de  lime  a  hois.  The  two  last  are  caused  by  great  con- 
striction, with  calcareous  rough  and  uneven  valves,  and  strong 
contraction. 

To  the  preceding  Bouillaud  adds,  as  a  fifth  species  of  the 
bellows  murmur, 

(e)  B.  de  roucoulement. 

I  cannot  perceive  the  slightest  resemblance  between  the  genus 
and  the  alleged  species  above  mentioned,  with  the  exception  of 
the  first.  On  the  contrary,  I  regard  them  as  in  no  respect  ger- 
man,  and  even  as  representing  opposite  pathological  conditions  ; 
the  former,  softness  of  texture,  smoothness  of  surface,  and  inade- 
quacy of  valves ;  the  latter,  rigidity  or  calcification  of  tissue, 
roughness  of  surface,  and  in  most  instances  obstruction  of 
valves. 


226 


PHYSICAL  SIGNS  OF  DISEASE  OF  THE  HEART. 


2.  B.  sec  dur  parchemind,  associated  with  thickening  and 
rigidity  of  the  valves,  especially  the  mitral  (Bouillaud). 

3.  B.  d' aspiration,  indicative  of  mitral  constriction,  according 
to  Bouillaud.  I  have  already  stated  my  opinion  that  this  does 
not  represent  the  murmur  of  mitral  narrowing. 

4.  B.  de  scie,  ssss  prolonged,  (do.). 

5.  B  de  rouet,  r  r  r  r  prolonged,  (do.). 

This  last  I  believe  fairly  represents  the  usual  quality  of  pre- 
systolic murmur,  as  already  stated. 

6.  B.  de  rdpe  (do.). 

7.  B.  de  lime  (do.). 

8.  B.  de  sifflement  musical  (do.). 

9.  B.  deftcse'e  (do.). 

Murmurs  of  the  quality  of  any  of  the  six  last  mentioned 
arise  from  stenosis  with  indurated  valves,  according  to  Bouil- 
laud. 

10.  B.  de  flot  (do.). 

11.  B.  de  miaulement  (do.),  in  mitral  narrowing. 

12.  B.  de  tintement  mdtallique  of  Bouillaud,  and  attributed  by 
him  to  ossification  of  the  heart  or  pericardium.  I  have  met  with 
three  examples  which  correspond  with  the  description  of  this 
murmur  given  by  Bouillaud,  and  which,  I  think,  would  be 
more  appropriately  named  B.  de  tintement  gastrique,  because 
in  my  opinion  due  to  gastric  resonance  imparted  to  the  right 
ventricle  of  the  heart  through  the  diaphragm.  It  is  not  always 
systolic,  as  stated  by  Bouillaud ;  of  three  examples  of  it  which 
have  come  under  my  notice,  it  was  postdiastolic  in  two,  and  sys- 
tolic in  one  only.  In  two  of  these  it  was  strictly  confined  to  the 
sixth  and  seventh  costal  cartilages  about  one  inch  to  the  left 
of  the  sternum,  and  in  the  third  to  the  base  of  the  xyphoid 
cartilage.  The  resonance  was  peculiar  and  unmistakeably 
gastric,  and  consisted  rather  in  an  after-tone  or  echo  than  an 
accompanying  ring. 

13.  B.  de  timbre  enroue,  dpre  ou  file,  (do.),  depends  upon  a 
tumid,  soft,  and  spongy  state  of  the  valves. 

.14.  B.  rauque  (do.).  These  two  last-mentioned  murmurs  re- 
present endocardial  murmurs  of  the  lowest  pitch. 

15.  B.  de  frdlement  (do.),  indicative  of  earliest  stage  of  peri- 
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carditis,  in  which  the  serous  surfaces  are  dry,  and  as  yet  free 
from  false  membrane ;  but  when  it  is  very  loud  and  decided, 
resembling  the  bruit  de  rape  or  bruit  de  scie,  there  is  already 
false  membrane.  This  murmur  resembles  the  noise  made  by  the 
rumpling  of  silk  or  new  paper ;  it  is  usually  double,  more  pro- 
nounced during  systole  than  during  diastole,  superficial,  as  if 
produced  close  to  the  ear,  and  diffused.  In  all  these  particulars 
it  differs  from  valve-murmur. 

16.  B.  de  cuir  neuf  (Collin),  also  diagnostic  of  pericarditis, 
but  in  the  stage  of  false  membrane  which  has  become  dense, 
firm,  elastic,  partially-adherent,  and  is  subjected  to  strong  ten- 
sion; it  is  less  common  than  the  last-mentioned,  and  espe- 
cially accompanies  ventricular  systole. 

17.  B.  de  raclement  (Bouillaud),  due  to  grating  of  rough  and 
hard  surfaces,  and  isochronous  with  the  action  of  the  heart,  or 
of  double  rhythm;  it  indicates  osteoid  plates  in  the  pericar- 
dium. 

The  three  last-mentioned  gwsi-murmurs  are  modifications  of 
the  attrition  sound  of  pericarditis,  for  which  the  title  of  "  mur- 
mur" is  highly  inappropriate;  whenever  a  veritable  bellows 
murmur  is  associated  with  pericarditis  Bouillaud  regards  it, 
and  very  correctly  in  my  judgment,  as  evidence  of  the  compli- 
cation of  endocarditis. 

18.  B.  de  frottement  sec  (Gendrin),  of  systolic  and  diastolic 
rhythm,  superficial,  confined  to  the  precordium,  and  due  to  the 
forcible  rubbing  of  the  opposed  surfaces  of  a  healthy  pericar- 
dium upon  one  another  during  palpitation. 

19.  B.  de  va-et-vient  (Gendrin),  due  to  inadequacy  of  the  aortic 
or  pulmonic  valves,  and  being  in  rhythm,  according  to  Gendrin, 
perisystolic  and  'prediastolic.  This  is  the  "  to  and  fro  "  murmur 
of  modern  writers,  of  which  the  former  element  is  undoubtedly 
systolic,  and  the  latter  diastolic  in  rhythm. 

I  have  excluded  from  my  classification  murmurs  of  alleged 
prediastolic  rhythm  ;  but,  as  already  stated  (p.  220),  I  have 
recently  met  with  a  veritable  example  of  murmur  of  this 
rhythm,  and  had  the  advantage  of  associating  it  with  a  definite 
valvular  lesion  by  post  mortem  examination  of  the  body. 

I  shall  now  advert  to  other  and  more  special  characteristics 
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commonly  made  use  of  to  distinguish  murmurs.  But  inasmuch 
as  these  features  imply  a  foregone  conclusion  as  to  the  special 
site  and  effect  of  the  structural  change  which  has  given  rise  to 
the  murmur,  they  have  not  been  considered  in  connexion  with 
those  already  discussed,  which  lead  to  rather  than  assume  a 
specific  diagnosis. 

Of  such  a  character  are  the  designations  mitral,  aortic,  tri- 
cuspid, and  pulmonic ;  which  become  still  more  specific  and 
precise  in  conjunction  with  the  terms  direct,  obstructive,  or 
afflux;  and  indirect,  regurgitant,  or  reflux. 

Thus,  a  substitutive  regurgitant  mitral  murmur  would  mean 
the  same  thing  as  a  substitutive  systolic  left  apex-murmur. 

The  latter,  however,  would  be  the  preferable  formula  to  adopt; 
because,  as  already  stated,  it  leads  to,  rather  than  anticipates 
a  conclusion. 

As  previously  mentioned,  Laennec  held  that  bruit  de  soufnet 
was  proximately  caused  by  simple  spasm. 

Gendrin  regarded  friction  as  the  sole  cause,  and  accordingly 
named  the  most  simple  murmur  bruit  de  frottement. 

Eeflux  is,  par  excellence,  the  cause  of  bruit  de  soufflet,  as  M. 
Filhos  long  since  urged.* 

Bouillaud  considered  narrowing  of  one  of  the  orifices,  by 
increasing  the  friction  between  the  orifice  and  the  blood,  as  the 
principal  cause. 

According  to  the  same  authority,  the  second  cause  of  B.  de 
soufnet,  in  the  order  of  numerical  frequency,  is  fibrinous  con- 
cretions engaging  in  the  orifices. 

Third.  Hypertrophy  and  dilatation  of  the  left  ventricle  con- 
secutive to  aortic  stenosis. 

Fourth.  Tumefaction  of  valves,  as  in  an  early  stage  of  endo- 
carditis ;  vegetations  and  cartilaginous  or  calcareous  plates  upon 
them  without  alteration  in  size  of  orifice. 

Fifth.  Adhesion  of  valves  to  adjacent  walls  of  ventricle,  and 
consequent  inadequacy. 

Sixth.  Dilatation  of  any  of  the  orifices,  and  valvular  in- 
competency arising  therefrom. 

Seventh,    Hypertrophy  with  dilatation  of  the  left  ventricle. 

*  Dissertation  Inaugurate, 
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Bellows  murmur  likewise  occurs  occasionally  after  fatigue, 
effort,  or  moral  emotion,  in  connexion  with  violent  action  or 
palpitation. 

Eighth.   Chlorosis  and  anaemia ;  murmur  of  a  faint  character. 

Ninth.  A  temporary  bruit  de  soufflet  after  great  loss  of  blood. 

Bouillaud  says  that  reflux  murmur,  aortic  or  mitral,  is  single, 
whilst  that  of  constricted  orifice  is  frequently  double. 

The  former  proposition  is  all  but  universally  true  ;  as  valvu- 
lar disease,  whether  mitral  or  aortic,  primarily  regurgitant,  very 
rarely  assumes  in  the  progress  of  organic  change  the  character 
of  the  twofold  lesion.  And  seeing  that,  in  tissues  which  are 
themselves  the  seat  of  chronic  disease,  wasting  is  the  all  but 
universal  law,  this  truth  might  have  been  theoretically  accepted. 

In  regard  to  the  second  assertion,  viz.,  that  the  murmur  of 
constricted  orifice  is  frequently  double,  I  find  that  such  was  the 
case  in  nearly  one-third  (eighteen  out  of  sixty-three)  of  my  cases 
of  mitral  narrowing  ;  whilst,  of  thirty-three  cases  of  aortic 
obstruction,  the  murmur  was  double  in  twenty-six. 

I  have  not  met  with  an  example  of  adhesion  of  the  valves  to 
the  walls  of  the  ventricle,  (No.  5)  as  a  cause  of  valvular  incom- 
petency. Of  valvular  inadequacy  arising  from  dilatation  of  the 
orifice  (No.  6)  without  structural  disease  of  the  valves,  I  have 
observed  and  recorded  several  examples,  in  which  the  lesion  was 
either  aortic  or  tricuspid,  but  very  few  indeed  in  which  it  had 
its  seat  at  the  mitral  orifice. 

The  examples  of  bellows  murmur  (No.  7)  attributed  to  fatigue, 
moral  emotion,  palpitation,  etc.,  I  regard  as  instances  of  a  dyna- 
mic murmur  due  to  atony  and  temporary  yielding  of  the  walls 
of  the  left  ventricle,  with  consequent  reflux.* 

Laennec  says  :f  "  Bruit  de  soufflet  may  accompany  the  dia- 
stole of  the  heart,  and  that  of  the  arteries,  and  is  so  associated 
with  them  that  it  replaces  and  supersedes  entirely  their  natural 
sound,  so  that  at  each  diastole  the  ventricle,  the  auricle,  or  the 
artery  in  which  the  phenomenon  takes  place,  yields  distinctly  a 
bellows  sound  which  ceases  during  systole." 

In  the  words  which  I  have  italicized,  the  illustrious  Laennec 

*  See  Paper  by  the  author,  British  Medical  Journal,  December,  1867. 
t  Trait&  de  V Auscultation  Mediate,  torn,  ii.,  p.  422. 
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clearly  implies  his  acquaintance  no  less  with  murmurs  of  reflux 
than  with  those  of  afflux ;  and  no  less  plainly  intimates  the  dis- 
tinction between  systolic  and  diastolic  murmurs,  although  not 
admitting  them  by  name,  and  attaching  undue  importance  to 
the  less  effective  movement  of  diastole.  Thus,  for  example,  the 
auricular  diastolic  murmur  of  Laennec,  coinciding  with  ven- 
tricular systole,  would  be  a  systolic  murmur  in  modern  termino- 
logy, and  therefore  either  mitral  regurgitant,  or  aortic  obstructive. 
The  same  may  be  said  of  his  arterial  diastolic  murmur;  whilst  his 
ventricular  diastolic  murmur  would  be,  according  to  modern  in- 
terpretation, either  aortic  regurgitant,  or  mitral  obstructive ;  the 
latter  being  incorrectly  regarded  as  diastolic. 

Notwithstanding  the  indubitable  priority  of  Laennec  in  pro- 
mulgating, at  least  impliedly,  the  doctrine  of  regurgitant  mur- 
murs as  above  shown,  Hope  claims  to  have  been,  in  his  work 
published  in  1831,  the  first  to  describe  and  invite  special  atten- 
tion to  murmurs  of  regurgitation. 

No  doubt  he  described  them  more  specifically,  and  with  greater 
precision  than  did  Laennec ;  but  to  assert,  as  he  does,  that  the . 
French  authors  prior  to  himself,  including  Laennec,  were  unac- 
quainted with  the  phenomenon  of  reflux  as  a  cause  of  murmur, 
seems  somewhat  in  excess  of  what  facts  warrant. 

The  area  of  apex  murmurs  may  be  represented  by  a  circle  of 
about  three  inches  diameter ;  or  rather  by  a  series  of  concentric 
circles  or  zones,  of  which  the  external  would  possess  this  dia- 
meter, and  the  central,  corresponding  to  the  area  of  apex  pulsa- 
tion, a  diameter  of  about  one  inch.  The  centre  of  this  circle,  at 
which  the  pulsation  of  the  apex  may  be  detected  by  the  hand 
placed  flat  upon  the  precordium,  is  located  in  the  fifth  inter- 
costal space  of  the  left  side,  one  inch  inside  the  nipple  line, 
two  inches  from  the  edge  of  the  sternum,  and  about  the  same 
distance  below  the  nipple-level.  The  localization  of  this  area 
depends  entirely  upon  that  of  the  apex  itself,  which  is  subject 
to  variation  dependent  upon  (a)  the  position  of  the  body,  (b) 
the  relative  volume  of  the  two  ventricles,  and  (c)  the  volume 
and  condition  of  adjacent  organs.  The  position  of  the  apex 
may  be  ordinarily  determined  by  the  application  of  the  hand  as 
already  mentioned  ;  this  may  be  accomplished  most  readily  and 
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satisfactorily  by  means  of  that  portion  of  the  palm  correspond- 
ing to  the  roots  of  the  fingers,  which  possesses  a  tactile  sensi- 
bility of  great  delicacy  in  regard  to  impressions  of  this  kind, 
clue,  probably,  to  the  great  extent  of  surface  presented,  by  which 
the  advantage  of  comparison  with  the  adjacent  cutaneous  sur- 
face is  obtained.  In  the  event  of  no  apex  pulsation  being 
discoverable,  as  occasionally  happens,  for  example  in  great 
obesity  and  in  the  subjects  of  weak-acting  or  fatty  heart,  a 
slight  inclination  of  the  body  to  the  left  side,  or  placing  it  in 
the  prone  position,  may  enable  the  examiner  to  detect  the  apex- 
beat.  Where  even  these  measures  fail,  the  point  of  the  thoracic 
surface  corresponding  to  the  apex  may  be  easily  determined  by 
fixing  that  of  greatest  intensity  of  the  first  sound,  which  coin- 
cides with  the  apex-point,  and  may  be  quickly  ascertained  by  a 
practised  auscultator.  It  must  be  remembered  that  the  position 
of  the  apex  varies  slightly  with  that  of  the  body,  shifting  about 
half  an  inch  to  the  right  or  left  side  with  a  corresponding 
inclination  of  the  body,  when  not  opposed  by  strong  and 
extensive  pericardial  adhesion,  or  by  increased  volume  of  the 
subjacent  lung.  In  cases  of  hypertrophy  of  the  left  ventricle 
with  or  without  dilatation,  but  especially  in  the  former,  the  apex 
is  displaced  to  the  left,  and  may  be  found  pulsating  at  any  point 
within  a  range  extending  two  inches  outside  the  nipple  line. 
Or  the  displacement  of  the  apex  may  be  in  the  direction  down- 
wards and  outwards  beneath  the  sixth  rib ;  or  even  into  the  sixth 
intercostal  space  and  outwards  to  a  distance  of  half  an  inch  to  an 
inch  external  to  the  nipple  line.  The  former  of  these  displace- 
ments, which  are  usually  due  to  mitral  regurgitation,  are  the 
consequence  of  globular  enlargement  of  the  left  ventricle ;  whilst 
the  latter,  which,  when  not  caused  by  displacement  of  the  heart 
m  its  totality,  are  pathognomonic  of  aortic  reflux,  indicate 
elongation  as  well  as  increased  diameter  of  the  left  ventricle. 
Hypertrophy  with  dilatation  of  the  right  ventricle  may  alone 
suffice  to  cause  partial  displacement  of  the  apex  to  the  left ;  but 
inasmuch  as,  unassociated  with  hypertrophy  of  the  left  ventricles 
it  is  usually  dependent  upon  pulmonary  emphysema,  the  apex- 
beat  is  rarely  perceptible,  being  masked  by  this  affection.  Being 
generally  preceded  and  accompanied  by  left  ventricular  hyper- 
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trophy,  increase  of  volume  in  the  right  ventricle  contributes  in 
a  proportionate  degree  to  the  left  lateral  displacement  of  the 
apex,  which  is  justly  attributed  in  greatest  part  to  the  affection 
of  the  left  side  of  the  heart. 

General  pulmonary  emphysema  has  the  effect  of  displacing 
the  heart  downwards  and  irj  wards,  and  therefore  of  abolishing 
its  pulsation  in  the  ordinary  site.  In  such  cases  the  heart  may 
be  felt  pulsating  in  the  scrobiculus  cordis,  and  its  sounds  heard 
most  distinctly  at  the  ensiform  cartilage.  This  anomaly  is  ex- 
plained by  the  state  of  the  lungs  and  the  depression  of  the 
diaphragm. 

The  apex  of  the  heart  may  be  displaced  to  the  right  or  to  the 
left  in  various  degrees  by  liquid  effusion  into  the  opposite 
pleura ;  and  by  cirrhosis  or  other  contraction  in  the  volume  of 
the  lung  it  may  be  drawn  towards  the  affected  side.  I  have 
seen  the  heart  displaced  upwards  and  inwards,  and  pulsating 
beneath  the  left  clavicle,  in  a  case  of  inferior  thoracic  aneurism 
(see  Aneurism,  Case  of  Fay) ;  and  I  have  likewise  found  it 
displaced  upwards  and  outwards  by  a  circumscribed  purulent 
accumulation  in  front  of  the  liver,  connected  with  and  derived 
from  an  empyema  of  the  right  side. 

A  murmur  audible  only  within  the  area  of  the  apex,  and  with 
greatest  intensity  at  the  point  of  apex-pulsation,  would  be  of 
mitral  origin,  whether  presystolic,  systolic,  or  postsystolic.  Pre- 
systolic murmur  is,  in  the  majority  of  cases,  strictly  confined  to 
the  apex-area.  Systolic  murmur,  when  of  moderate  strength,  is 
likewise  limited  to  this  space  ;  but  a  loud  murmur  of  systolic 
rhythm,  and  irrespectively  of  its  quality,  is  transmitted  up- 
wards in  the  left  axillary  line  to  an  extent  proportionate  to 
its  intensity,  and  is  likewise  audible  in  the  left  back  near  the 
inferior  angle  of  the  scapula.  Postsystolic  apex-murmur  is 
usually  soft  and  faint,  and  its  diffusion  is  limited  to  the  area  of 
the  apex.  The  two  former  are  usually,  but  by  no  means  in- 
variably, associated  with  accentuated  second  sound  in  the 
pulmonary  artery,  as  first  pointed  out  by  Skoda.*  This  pheno- 
menon, itself  directly  dependent  upon   hypertrophy  of  the 

*  A  Treatise  on  Auscultation  and  Percussion,  translated  by  Markham,  1853, 
p.  232-3. 
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right  ventricle,  will  of  course  be  absent  in  the  early  stages  of 
both  lesions  previously  to  the  increase  in  volume  of  the  right 
ventricle ;  and  throughout  the  disease  in  those  cases  in  which 
the  narrowing  of  the  orifice  or  the  incompetency  of  the  valves 
exists  only  in  a  minor  degree,  although  sufficient  to  give  rise  to 
murmur. 

The  cause  of  mitral  murmur  is  usually  structural  alteration 
of  the  valves  or  of  the  orifice,  competent  to  oppose  in  greater  or 
less  desree  the  flow  of  blood  from  the  auricle  into  the  ventricle, 
or  to  prevent  the  closure  of  the  valves  in  a  degree  sufficient  to 
preclude  reflux. 

This  structural  alteration  is,  in  the  great  majority  of  cases,  if 
not  in  all,  of  inflammatory  origin,  and  the  direct  result  of  ante- 
cedent endocarditis,  which  manifests  a  predilection  for  invasion 
of  the  fibrous  structures  in  and  about  the  orifices ;  it  consists 
in  interstitial  cell-proliferation  and  deposit  upon  the  valves  and 
tendinous  zone.  By  this  means  the  valves  are  thickened,  uni- 
formly or  at  intervals,  and  not  unfrequently  attached  to  one 
another,  or  rolled  up  into  a  dense  mass,  offering  at  once  obstruc- 
tion and  rendering  closure  impossible.  In  such  extreme  cases 
the  attached  chordae  tendineee  are  likewise  thickened,  and  elon- 
gated or  shortened  according  to  the  fixed  position  of  the  valves. 

When  the  valves  are  thus  utterly  disorganized,  not  only  are 
their  functions  annulled  in  regard  to  the  flux  and  reflux  of  the 
blood-stream,  but  likewise  with  respect  to  the  production  of 
tension-sound  ;  hence,  in  such  cases,  the  systolic  or  reflux  mur- 
mur is  substitutive ;  in  other  words  it  replaces  the  first  sound, 
or  by  depriving  it  of  the  valvular  element,  reduces  it  to  the 
condition  of  a  simple  impulse-sound.  In  less  extreme  cases  the 
lesion  may  consist  in  a  nodular  or  wart-like  deposition  or  out- 
growth on  the  surface  or  edge  of  the  valve-segments  or  ten- 
dinous ring.  If  on  the  auricular  surface  and  at  the  attached 
margin  of  the  valve,  such  formation  may  simply  interrupt  the 
passage  of  the  blood  in  its  normal  course,  and  give  rise  to  direct, 
obstructive,  or  presystolic  murmur  only ;  the  unaltered  lunulas 
of  the  valves  being  competent  to  effect  occlusion  of  the  orifice 
in  systole,  and  yield  a  tension-sound.  Hence,  in  such  cases, 
which  constitute  only  a  very  small  per-centage  in  obstructive 
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lesion  of  the  mitral  orifice,  the  first  sound  is  normal  and  forms 
a  natural  pendant  to  the  murmur.  In  most  of  these  cases,  how- 
ever, the  valves  are  thickened  and  incapable  of  yielding  sound, 
which  must  be  due  to  tension  of  the  tendinous  chords.  If,  on 
the  other  hand,  the  lunulas  have  undergone  such  structural  altera- 
tion, whether  by  thickening,  excrescence,  or  shrinking,  as  to  be 
no  longer  capable  of  effectually  closing  the  orifice,  but  without 
opposing  in  any  degree  the  efflux  of  blood  from  the  auricle,  a 
systolic  murmur  only,  accompanying  or  substitutive  according 
to  the  structural  condition  of  the  valves,  will  be  the  result.  An 
eddy  may  be  produced  in  the  blood-current  from  the  auricle  into 
the  ventricle  by  a  minute  outgrowth  from  the  auricular  surface 
of  the  valve,  or  by  a  flake  of  fibrine  whipped  from  the  blood  and 
entangled  in  the  meshes  of  its  free  margin,  and  an  afflux- 
murmur  of  presystolic  rhythm  be  so  developed.  In  such  a  case, 
whilst  the  murmur  would  afford  indubitable  evidence  of  the 
position  of  the  mechanical  impediment,  the  symptoms,  whether 
subjective  or  objective,  would  be  null,  owing  to  the  absence  of 
any  sensible  impediment  to  the  circulation ;  and  if  the  valve- 
lesion  be  not  progressive,  as  not  infrequently  is  the  case,  it 
may  exercise  no  influence  upon  the  duration  of  life,  and  the 
apparent  anomaly  would  be  presented,  of  a  person  with  or- 
ganic disease  (?)  of  the  heart,  as  declared  by  physical  evidence, 
utterly  unaware  of  its  existence,  suffering  no  inconvenience  of 
any  kind  from  its  presence,  and  living  to  the  full  period  even 
with  enjoyment  under  it.  Examples  of  this  kind  are  com- 
paratively numerous,  and  afford  a  striking  illustration  of  the 
impropriety  of  announcing  openly  "  disease  of  the  heart," — a 
phrase  pregnant  with  the  most  alarming  significance  to  the 
uninitiated — in  all  cases  indifferently  from  physical  evidence 
alone.*  Calcareous  degeneration  of  the  valves  and  adjacent 
structures  whether  normal  or  adventitious,  although  of  more 

*  I  feel  bound,  however,  to  state,  that  although  I  have  met  with  several  examples 
of  presystolic  murmur  (vide  cases  passi?)i)  of  an  imperfectly  pronounced  character, 
but  with  the  peculiar  rhythm,  in  persons  enjoying  fairly  good  health,  and  even 
the  pleasures  and  gaieties  of  society,  and  have  repeatedly  examined  them,  I  have  no 
post  mortem,  evidence  to  produce  in  confirmation  of  the  above  doctrine.  I  adhere  to 
the  opinion,  therefore,  that  the  characteristic  harsh  presystolic  murmur  is  patho- 
gnomonic of  mitral  narrowing. 
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frequent  occurrence  at  the  aortic  orifice,  is  occasionally  met  with 
at  the  mitral  opening.  The  subjects  of  it  are  usually  persons  of 
middle  or  advanced  age  and  gouty  diathesis ;  the  youngest 
persons  in  whom  I  have  had  demonstrative  evidence  of  its 
existence  were  aged  twenty-three  and  twenty-six  years  respec- 
tively (cases  of  P.  MacD.  and  A.  M.).  In  this  form  of  valvular 
lesion  the  endocardial  investment  of  the  cretaceous  masses  has 
been  destroyed ;  and  the  subjacent  surface,  rough  by  the  mode 
of  aggregation  of  the  adventitious  particles,  is  presented  directly 
to  the  blood,  and  gives  rise  to  a  harsh,  filing,  or  rasping 
murmur. 

As  to  the  pathology  of  this  form  of  valvular  degeneration,  I 
incline  to  the  opinion  that  it  is  not  necessarily,  or  even  usually, 
preceded  by  acute  inflammation  of  the  endocardium.  In  several 
examples  within  my  personal  experience  it  has  been  found 
where  there  was  no  history  of  rheumatism,  gout,  or  acute  affec- 
tion of  the  heart.  In  these  cases  I  am  forced  to  regard  the 
valvular  lesion  either  as  a  primary  degeneration  of  a  special 
structure,  and  belonging  to  the  same  category  as  atheromatous 
transformation  of  the  arterial  coats ;  or  as  the  result  of  degenera- 
tive change  in  the  products  of  chronic  inflammation. 

The  inflammatory  deposits  in  or  upon  the  surface  of  the 
valves  not  unfrequently,  in  chronic  cases,  assume  a  cartilagi- 
nous density  and  elasticity,  and  a  pseudo-cartilaginous  struc- 
ture. The  endocardial  covering  is,  however,  unbroken,  and  the 
surface  of  the  thickened  and  irregular  valve  therefore  smooth. 
Hence,  the  resultant  murmur  is  the  reverse  of  harsh  in 
quality. 

An  occasional  though  rare  cause  of  mitral  systolic  or  regurgi- 
tant murmur  is  rupture  or  disintegration  of  one  or  more  of  the 
chordse  tendineas,  in  consequence  of  which  the  corresponding 
valve-segment  is  reversed  in  some  degree  at  the  acme  of  ven- 
tricular systole,  and  partial  reflux  takes  place.  The  reversion 
of  the  valve,  unless  in  the  event  of  detachment  of  several  ten- 
dons, an  occurrence  of  extreme  rarity,  must  be  incomplete,  as 
each  segment  receives  a  group  of  tendons  from  both  papillary 
muscles.  Irrespectively  of  the  history,  I  am  not  acquainted 
with  any  specific  character  either  in  the  symptoms  or  physical 
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signs  by  which  lesion  of  this  form  may  be  differentially  diag- 
nosed.   (See  Case  24.) 

The  anatomical  position  of  the  root  of  the  aorta  would  seem 
to  imply,  that  the  point  of  maximum  intensity  of  aortic  murmurs 
should  coincide  with  the  left  third  sterno-costal  articulation  and 
the  adjacent  portion  of  the  margin  of  the  sternum ;  but  as  the 
vessel  is  here  overlain  by  the  infundibulum  of  the  right  ven- 
tricle, the  sounds  emitted  from  it,  whether  normal  or  morbid, 
are  more  distinctly  heard  somewhat  to  the  right,  or  at  mid- 
sternum.  This  point  is,  however,  liable  to  variation ;  thus,  in 
pulmonary  emphysema  engaging  the  anterior  edges  of  the  lungs, 
the  heart  is  displaced  downwards  with  the  diaphragm,  and  the 
point  of  maximum  aortic  distinctness  is  correspondingly  de- 
pressed. Similar  displacement  results  from  great  hypertrophy 
of  the  heart,  simply  by  its  weight.  Enlargement  of  the  left  lobe 
of  the  liver  may,  on  the  contrary,  displace  the  heart  upwards, 
and  elevate  the  aortic  point  to  a  corresponding  extent.  The 
transmission  of  aortic  as  of  other  murmurs  is  governed  by  the 
law  of  current-conduction  j  hence  those  of  systolic  rhythm  may 
be  heard,  with  scarcely  diminished  intensity,  from  the  mid-point 
of  the  sternum  upwards  along  the  middle  line  and  right  margin 
of  that  bone  to  the  level  of  the  first  intercostal  space,  and  thence 
upwards  in  the  course  of  the  great  cervical  vessels,  beneath  the 
right  sterno-clavicular  articulation,  into  the  right  side  of  the 
neck;  and  usually  also,  but  with  less  distinctness,  across  the 
lower  portion  of  the  manubrium  sterni  to  its  left  margin,  and 
upwards  into  the  neck  and  beneath  the  clavicle  in  the  course  of 
the  left  carotid  and  subclavian  arteries.  Systolic  aortic  murmur 
of  extreme  loudness  and  special  harshness,  if  associated  with 
general  atheromatous  transformation  of  the  arteries,  may  be 
heard  even  in  the  primary  and  secondary  arterial  trunks 
throughout  the  body.  I  have  heard  such  a  murmur  not  only 
in  the  descending  thoracic  and  abdominal  aorta,  but  likewise 
in  the  brachial,  radial,  iliac,  and  femoral  arteries.  This  murmur 
is  also  transmitted  downwards  as  far  as  the  ensiform  cartilage, 
but  is  very  faintly  audible  at  that  point. 

Diastolic  aortic  murmurs  have  a  much  more  limited  range  of 
diffusion ;  they  are  distinctly  audible  at  the  xyphoid  cartilage, 
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and  over  the  sternum  to  the  right  of  the  mesian  line  as  high  as 
the  second  costal  cartilage;  but  rarely,  according  to  my  ex- 
perience, in  the  aortic  arch  beyond  the  first  curvature,  and 
never  in  the  carotid  or  subclavian  arteries  except  when  asso- 
ciated with  aneurismal  dilatation  of  these  vessels. 

Doctor  Gairdner  asserts*  that  diastolic  aortic  murmurs  are 
invariably  propagated  into  the  arteries  of  the  neck,  "though 
sometimes  very  faintly."  I  have  not  met  with  a  single  example 
of  diastolic  aortic  murmur  which  was  audible  even  faintly  in  the 
carotid  or  subclavian  arteries  ;  whereas,  systolic  aortic  murmurs 
may  invariably  be  heard  in  these  vessels. 

But  aortic  murmurs,  both  systolic  and  diastolic,  are  occasion- 
ally audible  at  the  apex  with  much  distinctness,  and  in  other 
directions  likewise  far  beyond  the  limits  of  the  aortic  area. 
I  have  heard  them  beneath  both  clavicles,  and  even  in  the  left 
back.  In  such  examples,  which  are  strictly  exceptional,  the 
left  ventricle  is  not  only  hypertrophied  but  dense  and  firm  in 
texture,  and  acts  with  unwonted  vigour  ;  and  both  it  and  the 
osseous -framework  of  the  chest  serve  as  conducting  media  of 
sound.  I  cannot  conceive  a  careful  observer  committing  an 
error  of  diagnosis  in  such  cases,  due  attention  being  given  to 
the  point  of  maximum  intensity  of  the  murmurs,  and  to  the  in- 
creasing faintness  with  which  they  are  heard  as  the  stethoscope 
is  gradually  shifted  from  this  point,  as  a  common  centre,  to  the 
utmost  limits  of  diffusion.  Again,  the  identity  of  the  systolic 
aortic  murmur  may  be  always  crucially  determined  by  its  trans- 
mission into  the  carotids,  a  feature  which  distinguishes  it  from 
all  other  valvular  murmurs.  A  diastolic  murmur  at  the  apex 
is  presumably  not  mitral.  I  cannot  recall  from  my  personal 
experience  a  single  example  of  mitral  murmur  strictly  diastolic 
in  time.t 

^  A  pericardial  friction  sound  of  diastolic  rhythm,  and  closely 
simulating  an  endocardial  murmur,  may,  no  doubt,  be  heard  at  the 
apex,  and  even  be  confined  to  that  situation  (case  Eliza  Doyle) ; 
but  the  identification  of  this  by  means  of  its  special  character- 
istics, and  above  all,  its  rhythmical  variations  from  day  to  clay, 

*  Edinburgh  Medical  Journal,  vol.  vii.,  1861-2,  p.  451. 
t  See  foot  note,  page  206. 
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cannot  be  attended  with  much  difficulty.  A  postdiastolic  aortic 
murmur  is  not  unfrequently  heard  at  the  base,  to  which  it  is 
usually  limited ;  it  is  invariably  soft  and  blowing,  and,  as  its  de- 
signation implies,  it  succeeds  without  interval,  or  by  continuity, 
a  second  sound  scarcely  if  at  all  differing  from  the  normal  sound 
in  character  and  intensity. 

I  have  already  expressed  my  opinion  as  to  the  special  patho- 
logical significance  of  this  murmur ;  to  the  effect  that  it  implies 
a  partial,  and  usually  an  axial  reflux  at  the  orifice  of  the  aorta, 
the  valves  being  either  in  a  very  slight  degree  altered  from  the 
normal  state,  or  structurally  sound.  I  regard  this  murmur,  then, 
as  evidence  either  of  a  transitional  state  of  the  valves,  an  early 
stage  in  the  process  of  valvular  disorganization,  or  of  dilatation 
of  the  aorta  without  valvular  disease.  It  is  therefore  of  much 
value  as  an  aid  to  precise  diagnosis,  and  in  determining  the  pro- 
bable duration  of  life. 

Tricuspid  murmurs,  or  those  having  origin  at  the  right 
auriculo-ventricular  opening,  though  much  less  common  than 
murmurs  at  the  mitral  orifice,  are  by  no  means  infrequent.  They 
are  usually  systolic  in  rhythm,  soft  in  character,  and  most  dis- 
tinctly audible  to  the  left  of  the  middle  line  of  the  sternum  at 
the  level  of  the  sixth  costal  cartilage,  but  diffused  throughout 
the  tricuspid  area,  beyond  which  they  are  never  heard.  A 
presystolic  murmur  is  occasionally  developed  at  the  tricuspid 
orifice  ;  its  rhythm  is  identical  with  that  of  mitral  origin ;  it  is, 
however,  less  loud,  as  might  be  inferred  from  the  relative  thick- 
ness and  strength  of  the  two  auricles,  and  its  point  of  greatest 
intensity  corresponds  to  the  fifth  intercostal  space  one  inch  to 
the  left  of  the  sternum.  It  indicates  narrowing  of  the  tricuspid 
orifice. 

Of  this  lesion  I  have  met  with  only  three  examples  (cases 
of  P.  McD.,  Mary  M.,  and  Michael  F.).  In  all  three,  tricuspid 
was  associated  with  mitral  constriction;  and  in  one  of  these 
the  latter  lesion  alone  was  diagnosed,  the  supplementary  diag- 
nosis of  tricuspid  narrowing  was  not  made,  although  it  was 
remarked  and  specially  noted  that  presystolic  murmur  was 
distinctly  audible  near  the  left  margin  of  the  sternum.  In 
the  second  and  third  cases  the  twofold  lesion  was  diagnosed. 
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Enlightened  by  my  experience  of  the  two  former  cases,  in 
which  the  body  was  examined  after  death,  I  would  in  future 
regard  the  existence  of  two  centres  of  presystolic  murmur 
with  or  without  fremitus,  viz.,  at  the  apex,  and  somewhat  to 
the  right  of  that  situation,  in  conjunction  with  marked  sys- 
temic venous  engorgement,  as  evidence  of  the  double  lesion  of 
mitral  and  tricuspid  stenosis.  From  these  premises  the  diag- 
nosis in  the  third  case  was  made.*  I  have  never  heard  a  dia- 
stolic murmur  which  I  could  confidently  refer  to  the  tricuspid 
orifice. 

The  area,  of  tricuspid  murmurs  is  of  an  irregularly  triangular 
figure,  having  its  base  at  the  level  of  the  ensiform  cartilage,  and 
extending  from  the  middle  line  of  the  sternum  to  a  point  in 
the  left  fifth  intercostal  space  about  an  inch  to  the  inside  of  the 
apex.  The  vertex  of  this  triangle  would  correspond  to  the 
lower  edge  of  the  left  fourth  costal  cartilage  near  the  sternum  ; 
and  its  sides  to  two  oblique  lines  connecting  this  with  the 
extremities  of  the  base.  Thus,  the  lower  third  of  the  left 
margin  of  the  sternum,  and  the  inner  portion,  to  the  extent  of 
about  an  inch  and  a-half,  of  the  fifth  and  sixth  costal  cartilages, 
and  fifth  intercostal  space  of  the  left  side,  together  with  a 
somewhat  less  extent  of  the  fourth  intercostal  space,  would 
be  included  in  this  area.f  It  therefore  overlies  the  inner  half 
of  the  mitral  area ;  but,  whereas  murmurs  of  the  latter  origin 
have  their  point  of  maximum  intensity  at  the  apex,  tricuspid 
murmurs  are  loudest,  and  perceived  to  be  closest  to  the  ear, 
from  one  inch  to  two  inches  internally  to  that  point. 

^  The  foregoing  description  and  mapping  of  the  area  of  tricus- 
pid murmurs  are  based  upon  a  careful  study  of  the  three  cases 
already  mentioned.  I  believe  they  will  be  found  in  practice  to 
define  pretty  accurately  the  limits  within  which  tricuspid  mur- 
murs are  confined,  although  differing  in  many  particulars  from 
the  descriptions  of  previous  writers.  The  space  thus  included 
would  be  a  nearly  equilateral  triangle,  and  the  point  of  greatest 

*  In  cases  of  the  twofold  lesion,  the  loudness,  and  usually  also  the  quality  of  the 
murmur,  will  contrast  strikingly  at  two  points  equidistant  from,  and  to  the  right 
and  left  of,  that  of  apex  pulsation. 

t  See  Plate  Fig.  II. 
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intensity  of  tricuspid  murmurs  would  be,  guam  proxime,  the 
centre  of  this  space. 

Of  murmur  arising  at  the  orifice  of  the  pulmonary  artery  I 
am  acquainted  practically  with  only  one  form,  namely,  that  of 
systolic  rhythm ;  of  this  I  have  met  with  eight  examples,  six  in 
females,  and  three  in  males.  In  the  former  it  was  associated 
with  anaemia  and  leucorrhsea  without  a  single  exception,  and  in 
the  greater  number  with  menorrhagia  likewise  (cases  of  Anne 
McK,  R  E.,  Anne  C,  Anne  S.,  Mary  McC,  and  Miss  C).  Most 
of  these  females  were  under  twenty  years  of  age,  and  one  only 
was  over  forty.  Two  of  the  male  patients  were  nervous  and 
under  twenty  years ;  one  was  addicted  to  masturbation ;  and  the 
third  was  the  subject  of  carcinoma  of  the  mediastinum  engaging 
the  root  of  the  pulmonary  artery. 

As  to  the  quality  of  the  murmur,  it  was  harsh  in  two  instances, 
and  in  the  remaining  cases  it  was  soft. 

The  point  of  maximum  intensity,  the  area  of  diffusion,  and 
the  transmission  of  this  murmur  are  of  great  value  diagnostically. 

The  area  of  pulmonic  murmur  corresponds  to  a  circle  of 
about  two  inches  in  diameter,  covering  the  inner  portion  of  the 
second  intercostal  space  of  the  left  side,  and  adjacent  portions 
of  the  second  and  third  costal  cartilages,  and  also,  to  a  slight 
extent,  the  edge  of  the  sternum. 

Beyond  the  limits  of  this  circle  murmurs  of  pulmonic  origin 
are  rarely  audible.  Those  which  have  occurred  in  my  ex- 
perience were  in  every  instance  limited  to  it ;  they  were  not 
traceable  upwards  towards  the  clavicle  and  into  the  neck  as 
are  those  of  aortic  origin,  and  were  not  audible  in  the  left  back 
as  are  mitral  systolic  murmurs  of  much  force,  The  rhythm  of 
this  murmur  might  readily  lead  the  observer  to  mistake  it  for 
systolic  murmur  in  the  aorta ;  but  its  abrupt  termination  in  the 
direction  upwards  at  the  level  of  the  middle  of  the  second  costal 
cartilage,  its  not  being  audible  to  the  right  of  the  mesial  hue  of 
the  sternum,  and  its  non-transmission  into  the  carotids,  suf- 
ficiently distinguish  it  from  the  latter,  irrespectively  of  the 
difference  as  regards  the  point  of  maximum  intensity  in  the 
two  cases.  From  mitral  murmurs  the  last-mentioned  differ- 
ence will  serve  as  the  chief  distinction,  but  in  a  less  degree 
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the  circumstance  that  mitral  murmurs  when  loud  may  be  heard 
likewise  in  the  left  back  will  serve  to  distinguish  it. 

In  none  of  the  cases  which  have  come  under  my  notice,  with 
one  exception,  have  symptoms  of  organic  lesion  existed;  the 
patients,  with  this  exception,  were  all  anaemic,  venous  murmur 
existing  in  the  greater  number,  and  in  several  the  cardiac  mur- 
mur ceased  under  ferruginous  treatment.  Notwithstanding, 
therefore,  that  in  only  one  of  these  cases  (Case  66)  have  I  had 
an  opportunity  of  examining  the  heart  by  dissection,  I  feel  war- 
ranted in  concluding  that  the  murmur  in  all  the  others  was  hasrnic. 

Hope  has  never  met  with  an  example  of  valvular  lesion  in 
the  pulmonary  artery,*  nor  does  he  allude  to  haemic  murmur 
in  this  vessel. 

Contraction  of  the  orifice  of  the  pulmonary  artery  is  a  usual 
concomitant  of  permanent  patency  of  the  foramen  ovale ;  but,  in 
such  cases,  the  diameter  of  the  vessel  being,  by  a  gradual  pro- 
cess of  accommodation,  simply  adapted  to  the  diminished 
volume  of  blood  passing  through  it,  and  no  disproportion 
between  the  vessel  and  the  blood-stream  thereof  existing, 
murmur  is  not  produced.  It  is  conceivable,  however,  that 
systolic  murmur  in  the  pulmonary  artery  may  result  from  com- 
pression of  that  vessel  by  a  tumor  of  any  kind.  Of  this  case, 
66  was  an  example. 

Hope  has  reported  one  case  of  diastolic  murmur  in  the  pul- 
monary artery  clue  to  dilatation  of  the  vessel  and  consequent 
inadequacy  of  the  valve.  He  states  that  the  proportion  of  val- 
vular disease  on  the  right  and  left  sides  of  the  heart  is  as  1 
to  16  or  20,  and  that  this  lesion  is  by  much  less  frequent  in  the 
pulmonary  artery  than  at  the  tricuspid  orifice.  Walshe  places 
cardiac  murmurs  of  organic  origin  in  the  following  order  of 
frequency,  viz.,  mitral  regurgitant ;  aortic  constrictive ;  aortic 
regurgitant ;  mitral  constrictive  ;  tricuspid  regurgitant ;  pul- 
monary constrictive  ;  pulmonary  regurgitant ;  tricuspid  con- 
str'ctive.-f- 

Other  causes  of  intracardial  organic  murmurs  may  exist 
irrespectively  of  valve-lesion.    Thus,  murmur  may  be  due  to 

*  A  Treatise  on  the  Diseases  of  the  Heart,  third  edition,  1839,  p.  385. 
t  Diseases  of  the  Heart,  third  edition,  p.  108. 
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patency  of  the  foramen  ovale,  to  aneurism  of  one  of  the  chambers 
of  the  heart,  or  to  aneurism  of  the  aorta  or  pulmonary  artery  com- 
municating with  one  of  these  chambers.  I  have  met  with  three 
examples  of  unclosed  foramen  ovale,  in  each  of  which  I  have 
had  post  mortem  evidence  of  this  organic  defect.  Two  were  past 
the  middle  period  of  life,  and  one  was  a  child.  In  one  of  the 
former  (Case  72)  there  was  apparent  hyperoxidation  of  the 
blood,  the  cheeks  and  Hps  being  florid,  and  no  tendency  to 
coma.  Tatty  degeneration  of  the  heart  and  considerable  hyper- 
trophy of  the  left  ventricle  were  found  to  exist,  and  likewise 
patency  of  the  foramen  ovale,  but  no  valvular  disease.  In  this 
case  no  cardiac  murmur  of  any  kind  had  existed. 

In  the  remaining  two  cases  there  was  cyanosis,  and  in  one 
of  these  (Case  71)  systolic  apex-murmur.  In  this  latter  case  no 
valve-lesion  existed,  but  the  muscular  tissue  of  the  heart  was  in 
an  advanced  state  of  fatty  degeneration ;  and  to  the  weakness 
and  yielding  of  the  walls  of  the  left  ventricle  during  systole, 
arising  from  this  cause,  I  am  disposed  to  attribute  the  murmur 
of  mitral  reflux. 

In  the  third  case  (No.  73),  no  murmur  whatever  existed.  I 
cannot,  therefore,  speak  from  personal  experience  of  murmur 
at  the  foramen  ovale.  Nevertheless,  I  can  admit  it  theoreti- 
cally, and,  as  I  have  elsewhere*  explained,  its  rhythm  in  my 
view  would  be  presystolic. 

Of  aneurism  of  the  several  chambers  of  the  heart,  and  of  the 
aorta  communicating  with  one  or  other  of  these,  Dr.  Thurnam 
has  given  numerous  illustrative  examples.-f-  In  regard  to  rhythm 
there  is  a  dearth  of  reliable  evidence  ;  but,  guided  by  my  perso- 
nal experience  of  two  fully  observed  cases  (Nos.  69  and  70),  I 
believe  it  may  be  stated,  generally,  that  in  the  former  series  the 
murmur  coincides  with  the  diastole  of  the  chamber  whence  the 
aneurism  springs,  and  in  the  latter  that  it  is  both  systolic  and 
diastolic. 

I  cannot  agree  with  Dr.  WalsheJ  in  the  opinion  "that  ex- 
cess of  force  of  propulsion  of  naturally  constituted  blood  would 

*  "Lectures  on  Diseases  of  the  Heart,"  Medical  Press  and  Circular,  July,  1866. 
f  "  Memoirs  on  Aneurism  of  the  Heart,"  1838  ;  and  "  Spontaneous  Varicose 
Aneurism  of  the  Aorta,"  Med.  Chir.  Transact.,  1840,  vol.  xxiii. 
X  Diseases  of  the  Heart,  third  edition,  1862,  p.  283. 
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seem  capable  of  generating  direct  murmur ;"  nor  have  I  met 
with  a  case  of  hypertrophy  in  which  mitral  regurgitant  murmur 
occurred  during  palpitation  by  disturbance  of  the  action  of  the 
papillary  muscles,  as  Dr.  "Walshe  surmises.  Such  murmurs,  he 
adds,  are  fugacious.  I  have  met  with  murmur  answering  to 
this  description,  only  in  cases  of  weakened  heart ;  as  in  those 
addicted  to  excessive  tobacco  smoking,  or  to  masturbation. 

Finally,  I  cannot  recall  a  single  authenticated  example,  in  my 
own  experience,  of  murmur  at  the  aortic  orifice  arising  from 
mere  derangement  of  proportion  between  that  orifice  and  the 
left  ventricle,  by  dilatation  with  hypertrophy  of  the  latter,  as 
alleged  by  Walshe.*  I  have  invariably  found  at  the  orifice,  in 
such  cases,  some  structural  alteration  sufficient  to  account  for 
the  murmur. 

Doctor  Purser  thinks  that  where  the  left  ventricle  is  greatly 
dilated,  as  in  permanent  patency  of  the  aortic  valve,  a  murmur 
of  mitral  regurgitation  may  arise  from  valvular  incompetency 
produced  by  relative  shortening  of  the  chordse  tendineae ;  that  is, 
by  the  absence  of  lengthening  of  these  chords  proportionate  to 
the  expansion  of  the  cavity  of  the  ventricle.-f-  Such  an  occur- 
rence is  conceivable,  but  the  condition  mentioned  would  be 
readily  detected  on  post  mortem  examination  of  the  heart,  more 
especially  as  the  absence  of  lesion  of  the  valves  would  neces- 
sarily lead  to  a  careful  scrutiny  as  to  the  cause  of  the  murmur. 
I  have  occasionally  met  with  examples  of  mitral  inadequacy,  as 
indicated  by  murmur,  where  neither  valvular  lesion  nor  dilata- 
tion of  the  orifice  existed.  This  I  have  endeavoured  to  explain 
in  another  way  {vide  antea,  p.  219),  but  I  have  never  witnessed 
the  pathological  combination  mentioned  by  Dr.  Purser. 

Doctor  W.  T.  Gairdner  has  made  some  original  and  valuable 
observations  on  organic  murmurs  and  their  combinations.^  He 
admits  postsystolic  murmur  ("ventricular  systolic")  but  does 
not  make  a  distinction  between  it  and  murmur  of  systolic 
rhythm.  He  likewise  virtually  admits  postdiastolic  murmur, 
which,  if  valvular,  is  always  due  to  blood  entering  one  of  the 

*  Opus  citat.,  p.  284. 

t  Irish  Hospital  Gazette,  March  15th,  1873. 

t  Edinburgh  Medical  Journal,  vol.  vii.,  November,  1861. 
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ventricles  "  either  from  the  auricle  or  the  artery ;"  in  the  latter 
case  indicating  reflux.  In  this,  as  in  the  former  instance,  how- 
ever, he  fails  to  distinguish  between  murmurs  synchronous  with, 
and  those  succeeding  the  sound.  He  denies  entirely  prediastolic 
murmurs. 

I  have  met  with  only  three  examples  of  left  auriculo- 
ventricular  postdiastolic  murmur  (cases  M.  Coates,  T.  Doyle, 
and  M.  Ferguson) ;  and  this,  as  already  stated,  I  believe  to  be  due 
to  extreme  mitral  narrowing. 

As  to  the  combination  of  mitral  murmurs,  I  hold  that  of  pre- 
systolic and  postsystolic  ("  auricular-systolic  and  ventricular- 
systolic"),  or  that  of  one  "  running  up  to,  with  one  succeeding 
or  running  off  from  the  first  sound,"  which  implies  that  the  first 
sound  is  perfect  as  quite  exceptional ;  at  least  I  have  never  met 
with  an  example.  The  usual  combination  of  left  apex-murmurs 
is  that  of  presystolic  with  substitutive  systolic  murmur.  Indeed 
it  would  be  difficult  to  conceive  a  perfect  first  sound  occur- 
ring where  both  obstruction  and  regurgitation  exist,  and  there- 
fore, by  inference,  disorganization  of  the  valves. 

This  objection  will  not  apply  to  the  combination  of  systolic 
and  postdiastolic  murmur  ("v.  systolic  and  v.  diastolic"),  because 
the  former  may  exist  at  the  apex  with  an  imperfect  first  sound, 
and  the  latter  at  the  base  with  a  more  or  less  normal  second 
sound ;  or  both  at  the  base  with  sounds  more  or  less  normal,  the 
first  an  accompanying  systolic  right  basic  or  aortic  murmur,  and 
the  second  a  postdiastolic  murmur  of  identical  site  and  origin. 

The  combinations  of  organic  murmurs  most  often  met  with, 
set  down  in  the  order  of  frequency  in  which  they  occur,  I  believe 
to  be  the  following : — 

1.  Eight  basic-systolic  and  diastolic  (aortic  obstruction  and 

reflux). 

2.  Eight  basic-systolic  and  postdiastolic  (aortic  obstruction 

and  incipient  reflux). 

3.  Left  apex-systolic,  and  right  basic-systolic  (mitral  reflux 

and  aortic  obstruction). 

4.  Left  apex-presystolic,  and  left  apex-systolic  (mitral  obstruc- 

tion and  reflux). 

5.  Left  apex-systolic,  and  right  apex-systolic  (mitral  reflux 

and  tricuspid  reflux). 
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6.  Left  apex-presystolic,  and  right  apex-presystolic  (mitra 

and  tricuspid  obstruction). 

7.  Left  apex-postsystolic,  and  right  basic-postdiastolic  (in- 

cipient mitral  and  aortic  reflux). 

8.  Left  basic-systolic,  and  right  basic-systolic  (pulmonic  and 

aortic  obstruction). 
ISTon-organic  murmurs  are  divisible  into  two  classes,  viz. : 
hcemic  and  dynamic.  Hasmic  murmurs,  as  the  name  implies, 
are  of  blood  origin,  or  due  either  directly  or  indirectly  to  an 
alteration  in  the  quantity  or  in  the  corpuscular  constitution  of 
the  blood.  They  may  be  located  in  the  heart,  the  arteries,  or 
the  veins. 

These  murmurs  are  sometimes  designated  as  ancemic  or 
spancemic,  according  to  the  view  taken  of  their  pathogeny ;  the 
former  term  implying  that  the  murmur  arises  from  absolute 
decrease  in  the  mass  of  the  blood,  and  the  latter,  from  simple 
attenuation  or  relative  reduction  in  its  corpuscular  element. 

That  intra-vascular  murmur  may  be  caused  by  decrease  in  the 
density,  irrespectively  of  the  quantity  of  the  blood,  seems  proven 
by  the  observation  of  Eichardson,  that  when  water  in  large 
quantity  is  injected  into  the  veins  of  clogs,  a  bellows  murmur 
is  developed  throughout  the  entire  vascular  system.* 

A  similar  phenomenon  may  be  witnessed  in  the  human  body 
in  cases  of  extreme  spanasmia  from  chronic  disease  of  the 
primary  organ  of  nutrition ;  and  likewise  in  chlorosis.  In  these 
cases  the  volume  of  the  blood  would  seem  to  have  undergone 
no  diminution,  as  testified  by  the  character  of  the  pulse  and  the 
fulness  of  the  superficial  vessels.  Yet  I  have  repeatedly  heard 
in  such  cases  a  loud  bruit  de  soufflet  in  the  heart  and  principal 
vessels  of  the  body,  both  arteries  and  veins. 

That  absolute  loss  of  blood  is  competent  of  itself  to  produce 
murmur,  is  shown  by  the  occurrence  of  murmur  in  the  heart  and 
large  arteries  after  copious  haemorrhage. 

Hopef  narrates  a  series  of  experiments  performed  upon  dogs 
which  likewise  go  to  establish  the  truth  of  this  doctrine,  and 
further  show  in  a  striking  manner  what,  as  being  already 

*  Medical  Times  and  Gazette,  Lecture,  October,  1868. 

t  A  Treatise  on  the  Diseases  of  the  Heart  and  Great  Vessels,  third  edition,  1839, 
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well  known  and  universally  admitted,  it  was  scarcely  necessary 
to  affirm  by  direct  experiment ;  namely,  that  increased  force  and 
rapidity  of  the  action  of  the  heart  intensify  the  murmur  of  anae- 
mia, whilst  weakening  and  slowing  of  it  have  the  opposite  effect. 

Hope*  holds  "  that  the  murmurs  and  tremors,  as  well  in  the 
heart  as  in  the  arteries,  are  occasioned  by  modifications  in  the 
motion  of  the  fluid,  occasioning  increased  friction  and  vibra- 
tion;" and,  to  establish  this  doctrine,  he  undertakes  to  prove  :  1. 
"  That  liquids  permeating  tubes,  do  occasion  murmurs  and  tre- 
mors." 2.  "  That  in  the  living  subject,  modifications  in  the 
motion  of  the  blood  calculated  to  elicit  murmurs  and  tremors, 
do  take  place  under  the  circumstances  in  which  such  murmurs 
and  tremors  actually  occur."  3.  "  That  the  explanation  applies 
equally  whatever  be  the  circumstances  under  which  the  mur- 
murs and  tremors  occur."  He  sustains  these  propositions  by 
arguments  of  niach  force,  and  by  experiments,  and  concludes 
that  "the  physical  circumstances  usually  attending  inorganic 
murmurs  in  the  heart  and  arteries  are,  attenuation  of  the  blood ; 
unfilled  arteries  permitting  unusual  vibration  of  their  walls  and 
a  rippling  current ;  and  a  certain  velocity  of  the  current  occa- 
sioned by  abrupt  contractions  of  the  heart." 

Andral,  whilst  accepting  unreservedly  the  doctrine  of  remote 
causation  of  hasmic  murmurs  by  reduced  volume  or  diminution 
in  the  corpuscular  constituent  of  the  blood,  regards  as  the  im- 
mediate cause,  and  dependent  upon  the  preceding,  an  alleged 
spasmodic  constriction  of  the  orifices  at  which  the  murmur 
occurs.-f-  When,  however,  it  is  borne  in  mind  that  the  orifices 
in  question  are  those  of  the  aorta  and  pulmonary  artery,  the 
immediate  boundaries-  of  which  are  fibrous  not  muscular  in 
structure,  few  pathologists  will,  I  apprehend,  subscribe  this 
opinion  of  the  illustrious  Andral. 

Hope, |  Beau,§  and  Bellingham,  ||  localize  the  murmur  at 
the  orifice  of  the  aorta.    This  is  likewise  the  opinion  of  Flint.lF 

*  Opus  citat.,  p.  98. 

f  Notes  au  Traite  de  V Auscultation  de  Laennec,  torn,  iii.,  p.  103,  Paris,  1837. 

I  Opus  citat. 

§  Traite  d' Auscultation,  Paris,  1856. 

II  Diseases  of  the  Heart,  Dublin,  1853. 

IT  Diseases  of  the  Heart,  Philadelphia,  1859. 
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Hughes*  suggests  the  orifice  of  the  pulmonary  artery  as  the  seat 
of  certain  hasmic  murmurs,  and  in  the  justice  of  this  view  I 
entirely  concur.  The  authors  just  mentioned  agree  in  regard- 
ing blood  friction,  intensified  by  attenuation  or  absolute  loss, 
and  accelerated  movement  of  the  blood,  as  the  cause  of  hsemic 
murmur ;  and  the  aortic  orifice  as  its  seat  when  occurring  within 
the  heart. 

In  an  article  of  great  literary  merit,-j*  Dr.  Parrot  maintains 
that  the  seat  of  cardiac  hasmic  murnxur  is  tbe  tricuspid  orifice, 
and  its  cause  regurgitation  of  blood  during  ventricular  systole. 
I  am  by  no  means  convinced  by  the  reasoning  of  M.  Parrot ; 
it  in  many  particulars  seems  inconclusive,  and  the  premises  on 
which  it  proceeds  are  erroneous  and  -contrary  to  clinical  ex- 
perience. Por  example,  I  cannot  admit  that  jugular  bruit  is  an 
invariable  accompaniment  of  cardiac  murmur  of  hasrnic  origin ; 
nor  can  I  endorse  the  assertion  that  such  murmur  is  usually 
loudest  at  the  inner  portion  of  the  left  fourth  intercostal  space, 
and  thence  especially  traceable  upwards  and  to  the  right  to  a 
certain  distance ;  both  of  which  circumstances  would  be  neces- 
sary corollaries  of  his  doctrine  as  to  the  cause  and  site  of  such 
murmurs. 

"Walshe  j  says,  "  An  intracardiac  hsemic  murmur  of  this 
variety  (depending  on  change  in  composition  of  blood)  is  of 
moderate  or  very  slight  intensity,  commonly  of  medium  or  low 
pitch,  short  or  moderately  prolonged,  of  whiffing  quality,  very 
easily  rendered  temporarily  harsh  by  excitement  of  the  heart, 
and  modified  in  intensity  by  certain  changes  of  posture. 

"  This  murmur  is,  as  far  as  I  have  observed,  invariably  basic 
in  seat  and  systolic  in  time,  produced  at  the  orifices  of  the  aorta, 
and  of  the  pulmonary  artery,  with  a  force  at  each  proportional 
to  the  power  of  its  communicating  ventricle  ;  scarcely  conducted 
along  the  aorta  at  all ;  frequently  audible,  on  the  contrary,  at 
the  second  left  or  pulmonary  cartilage ;  only  in  exceptional 
cases  audible  below  the  nipple ;  and  never,  within  my  ex- 
perience, perceptible  as  far  as  the  left  apex." 

*  Guy's  Hospital  Reports,  second  series,  vol.  vii.,  1 854. 
t  Archives  Qenerales  de  Medicine,  Aout,  1866. 

X  A  Practical  Treatise  on  the  Diseases  cfthe  Heart  and  Great  Vessels,  third  edition, 
1862,  p.  92. 
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This  is  a  terse  and  accurate  description  of  cardiac  blood- 
murmurs  as  usually  met  with,  but  conveys  no  intimation  of  the 
author's  opinion  as  to  the  cause  of  these  murmurs. 

Skoda  throws  doubt  on  the  very  existence  of  blood-murmurs. 
He  says  *  "  the  opinion  that  murmurs  are  caused  by  a  particular 
condition  of  the  blood  must  be  looked  upon  as  hypothetical 
until  it  has  been  shown  in  what  that  particular  condition  of 
the  blood  consists.  It  is  not  true  that  a  watery  state  of  the 
blood  is  a  cause  of  murmurs  in  the  heart ;  I  have  many  times 
abstracted  very  watery  blood  from  patients  in  whom  no  mur- 
murs existed. 

"  It  is  true  that  murmurs  do  occasionally  arise  in  the  heart 
after  great  loss  of  blood,  and  in  anaemia,  but  not  so  constantly 
as  to  justify  us  in  considering  the  anaemic  condition  of  the 
blood  as  the  only  cause  of  the  murmurs." 

The  experiments  of  Eichardson,  and  the  general  experience 
of  physicians,  go  to  show,  as  already  stated,  that  spanaemia  is 
of  itself  quite  competent  to  produce  intracarclial  murmur,  and 
even  the  high  authority  of  Skoda  will  be  held  insufficient  to 
outweigh  these  considerations. 

Again,  no  well  informed  physician  would  venture  to  main- 
tain that  the  anaemic  condition  is  the  only  cause  of  anaemic 
murmur.  It  is,  no  doubt,  in  the  absence  of  structural  disease 
or  debility,  the  primary  and  principal  cause  of  such  murmur ; 
but,  a  set  of  conditions  immediately  dependent  upon  it  inter- 
venes, and  acts  as  the  compound  proximate  cause  of  the 
murmur.  To  these  conditions  attention  will  be  presently 
directed. 

At  least  two  factors  enter  into  the  causation  of  haernic 
murmurs ;  viz.,  1.  Friction  of  the  blood  corpuscles,  (a)  against 
one  another,  and  (b)  against  the  edges  of  the  opening  and  the 
walls  of  the  vessel ;  and  2.  Vibration  of  the  heart  and  walls  of 
the  vessels. 

Corpuscular  friction  depends  upon  ventricular  systole,  and  is 
directly  as  the  force  of  latter. 

*  A  Treatise  on  Auscultation  and  Percussion;  translated  by  Markham,  1853, 
p.  211. 
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Chauveau  has  shown,  experimentally,*  that  the  rate  of  circu- 
lation in  the  carotids  of  a  horse  was  as  follows,  viz.  : 

During  ventricular  systole,  20 -4 ;  in  period  immediately  suc- 
ceeding systole  and  coincident  with  closure  of  semilunar  valves, 
8-6  ;  average  rate  of  period  succeeding  dicrotic  impulse  and 
second  sound,  o-9  inches  per  second. 

Thus  there  are  three  currents  of  different  rates  during  the 
period  of  a  single  complete  action  of  the  heart.  After  the 
dicrotic  or  diastolic  impulse  the  rate  grows  gradually  slower, 
till  just  before  the  repetition  of  the  impulse  (i.e.,  during  the 
momentum  of  auricular  systole),  when  it  is  almost  nil. 

He  also  found  that  as  the  small  arteries  are  approached  the 
systolic  impulse  rapidly  diminishes,  and  the  dicrotic  (diastolic) 
impulse  becomes  very  feeble  or  is  entirely  abolished.  The 
constant  flow,  however,  is  very  much  increased  in  rapidity. 
Thus  it  would  seem. that  by  the  elasticity  of  the  large  arteries 
the  impulse,  both  systolic  and  dicrotic,  is  gradually  converted 
into  a  continuous  force,  under  which  the  flow  in  the  smaller 
vessels  becomes  constant,  and  by  an  equal  distribution  of  that 
force,  also  more  rapid;  that  the  current  in  the  large  arteries 
is  intermittent ;  in  those  of  medium  size  remittent ;  and  in  the 
very  small  arteries  nearly  constant,  -f- 

Increase  of  rate  no  less  than  of  force  of  current  has  the  effect 
of  intensifying  friction ;  but,  as  both  force  and  rate  of  circulation 
are  at  their  maximum  during  ventricular  systole,  it  is  quite 
intelligible  that  a  murmur  whether  organic  or  non-organic, 
depending  upon  blood-friction,  should  be  systolic  in  rhythm ; 
and  furthermore  as,  other  circumstances  being  equal,  friction 
must  be  greatest  where  the  passage  is  narrowest,  the  seat  of 
murmur  of  either  kind  will  be  that  of  the  most  constricted 
portion  of  the  vessel.  Now,  even  in  the  healthy  state,  the 
narrowest  portion  of  the  aorta  and  pulmonary  artery  is  the  orifice 
of  both  vessels ;  hence  the  occurrence  of  heemic  murmur  by 
preference  in  these  situations. 

It  is  worthy  of  remark,  as  affording  further  evidence  in  support 
of  this  view,  that  whilst  heemic  systolic  aortic  murmur  may  or 

*  Nouvelles  Recherchcs  Experimenlales  sur  les  Mouvements  et  les  Bruits  Normaux 
du  Oceur  envisages  au  point  de  vue  de  la  Physiologic  MidicaU,  Paris,  1856. 
+  Physiology  of  Man,  by  A.  Flint,  vol.  i.,  1866. 
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may  not,  according  to  the  force  and  efficacy  of  its  several  con- 
tributory causes,  be  accompanied  by  murmur  in  the  arteries,  the 
latter  never  occurs  unaccompanied  by  murmur  at  the  orifice  of 
the  aorta,  except  where  caused  by  extrinsic  pressure  upon  the 
vessel,  morbid  narrowing  of  its  calibre,  or  roughness  of  its 
interior. 

Vibration  of  the  heart  or  vessels  is  due  in  part  to  friction ;  but 
likewise,  in  some  degree,  to  the  existence  of  an  eddy  or  ripple 
in  the  passing  current.  In  organic  disease  this  is,  in  many  in- 
stances, sufficiently  pronounced  to  be  perceptible  to  the  coarser 
sense  of  touch;  but  in  cases  of  non-organic  murmur  due  to 
modified  constitution  of  the  blood,  vibration  is  never  detectable 
by  the  hand  as  fremitus,  though  manifest  to  the  finer  sense  of 
hearing. 

Chauveau  has  shown,  experimentally,  that  when  a  liquid 
current  is  hurried  past  a  constriction  in  its  passage  into  a  wider 
space  beyond,  a  ripple  or  perturbation  in  the  current  is  created, 
givino-  rise  to  vibration  and  murmur. 

Corrigan,  in  1829,  clearly  established  this  by  experiments 
conducted  upon  the  intestine  of  an  animal.  He  says  :*  "  "While 
the  intestine  was  tense  no  sound,  or  a  murmur  exceedingly 
indistinct,  was  heard ;  but  any  part  being  constricted  so  as  to 
produce  an  alteration  in  the  motion  of  the  fluid,  a  very  loud 
bruit  de  soufflet  immediately  became  evident."  I  have  already 
criticised  this  passage  (p.  172)  on  the  ground  of  its  containing 
a  denial  of  friction-murmur  from  water-currents  passing  under 
strong  pressure  through  tubes,  whether  solid  or  not,  and  inde- 
pendently of  constriction.  I  may  add  that  I  cannot  accept 
the  conclusion  of  the  author  that,  in  experiments  of  the  kind 
described  by  him,  murmur  is  audible  only  on  the  distal  side  of 
the  constriction ;  because  the  influence  of  friction  as  a  factor, 
would  be  thereby  in  effect  excluded.  I  have  carefully  repeated 
Corrigan's  experiments,  using  a  human  intestine  under  a  water- 
pressure  of  several  pounds  to  the  square  inch,  sufficient  ulti- 
mately to  rupture  the  intestine,  and  have  satisfied  myself,  and 
my  assistants,  of  the  existence  of  bruit  on  the  proximal  side 
of  the  constriction  produced  by  means  of  a  strong  cord.  Still, 

*  Lancet,  April  11th,  1829. 
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Corrigan  has  established  the  main  fact  of  the  existence  of  ripple, 
and  consequent  vibration  and  murmur,  beyond  the  seat  of  con- 
striction. 

Friction,  whether  inter-corpuscular  or  vaso-corpuscular,  in  a 
degree  adequate  to  the  production  of  murmur  in  blood  im- 
poverished as  to  its  solids,  or  diminished  as  to  its  absolute 
volume,  is  due  mainly  to  atony  or  relaxation  of  the  vascular 
walls,  and  low  arterial  tension  consequent  upon  malnutrition 
of  the  vaso-motor  nerve  centres. 

Vibration  is,  I  believe,  traceable  to  the  same  cause.  I  am 
glad  to  find  that  in  this  opinion  I  am  fortified  by  the  authority 
of  M.  Marey,  who  says :  "  The  murmurs  which  anaemia,  chlorosis, 
and  fever  produce  at  the  level  of  the  orifice  of  the  aorta,  are  due 
to  lowering  of  arterial  tension,  and  the  greater  rapidity  with 
which  ventricular  systole  is  accomplished."* 

In  this  state  of  the  arteries,  and  owing  to  the  constant  and 
rapid  oscillation  of  their  walls,  the  blood  does  not  move  in  an 
equable  current,  but  is  thrown  into  a  series  of  ripples  or  eddies 
by  which  collision  and  friction  are  multiplied.  Should  con- 
striction or  other  obstruction  to  the  onward  flow  of  the  current 
present  itself,  vibration,  as  shown  by  Corrigan  and  Chauveau, 
will  be  intensified,  and  the  murmur  proportionately  louder. 

There  can  be  no  doubt  that,  as  long  since  urged  by  Stokes/f* 
many  organic  murmurs  are  reinforced,  or  even  in  greatest  part 
constituted,  by  morbid  sound  arising  from  the  friction  and  vibra- 
tion of  impoverished  blood  in  transit  through  rough  or  con- 
stricted passages;  and  that  the  alleged  cure  of  organic  disease  of 
the  heart,  and  the  actual  improvement  of  the  patient's  health 
which  so  often  follows  tonic,  and  especially  chalybeate  treat- 
ment persistently  continued,  are  to  be  attributed  to  the  im- 
proved condition  of  the  blood,  and  the  consequent  cessation  of 
murmur  quoad  anaemia. 

The  diagnosis  of  haemic  cardiac  murmurs  has  reference  mainly 
to  the  distinction  between  such  murmurs  and  those  of  organic 
origin ;  and,  in  most  instances,  may  be  confidently  made  from  a 
careful  consideration  of  the  actual  physical  signs  and  the  symp- 

*  Arch.  Gtndral  de  Medecine,  par  le  Dr.  Parrot,  Aout,  1866. 
t  Diseases  of  the  Heart  and  Aorta,  1854. 
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toms  exhibited  by  the  patient.  In  the  few  instances  where  this  is 
not  possible,  a  full  consideration  of  the  antecedent  history  of  the 
case,  and  further  observation  of  the  effect  of  treatment,  which 
in  doubtful  cases  should  always  proceed  on  the  assumption  of 
the  murmur  being  of  heemic  origin,  will  remove  all  difficulty. 
Cases  of  this  doubtful  nature  are  usually  of  mixed  character, 
being  due  to  anaemia  and  to  structural  alteration  in  varying 
relative  proportions ;  and  the  degree  in  which  each  of  these 
causes  operates  can  be  determined  only  by  treatment.  If,  in 
any  given  case,  abatement  without  cessation  of  the  murmur,  and 
improvement  in  the  general  condition  of  the  patient  result  from 
the  persistent  use  of  chalybeates  and  of  regimen  adapted  to 
the  amelioration  of  the  blood,  not  only  may  the  diagnosis  of  a 
mixed  case  be  confidently  made,  but  the  degree  in  which  the 
humoral  and  the  structural  element  had  respectively  operated, 
may  be  likewise  satisfactorily  determined  by  a  comparison  of  the 
previous  with  the  actual  signs  and  symptoms. 

Cardiac  murmurs  of  hsemic  origin  are  invariable  basic,  they 
are  loudest  at  midsternum  or  in  the  anatomical  site  of  the 
orifices  of  the  aorta  and  pulmonary  artery ;  with  this  point  as 
centre  they  have  a  diffusion-area  of  three  to  four  inches  in 
diameter,  according  to  the  intensity  of  the  murmur  and  the 
conducting  qualities  of  the  chest  wall ;  but  they  never  exhibit  a 
definite  line  of  propagation,  as  is  the  case  with  organic  murmurs 
in  this  situation. 

Not  unfrequently,  but  only  in  aggravated  examples,  murmur 
likewise  exists  at  some  point  of  the  ascending  and  transverse 
aorta,  and  in  the  carotid  and  subclavian  arteries,  but  never,  as 
far  as  I  have  observed,  in  unbroken  continuity  throughout  these 
vessels ;  a  feature  in  which  they  differ  from  organic  murmurs 
at  the  orifice  of  the  aorta.  The  latter  are,  moreover,  not  infre- 
quently audible  at  the  apex,  though  with  diminished  intensity ; 
the  former  never. 

Finally,  in  the  recumbent  posture  feeble,  hsemic  murmurs  are 
in  many  instances  inaudible,  but  are  promptly  developed  when 
the  patient  sits  up  ;  they  are  usually  soft  and  blowing  in  quality 
but  subject  to  considerable  variation  in  this  respect,  assuming 
occasionally  a  sharp  or  sawing  character;  whereas,  organic  aortic 
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murmur  is  never  entirely  suspended,  save  in  extreme  debility  of 
the  patient,  and  undergoes,  with  change  in  the  posture  of  the 
body,  an  alteration  in  degree  of  loudness  but  not  in  quality  of 
sound. 

In  the  principal  arteries  of  the  body,  down  to  those  of  the 
third  order,  murmur  may  be  developed  in  certain  pathological 
conditions. 

Bouillaud  maintains  that  in  a  state  of  health  murmur  is 
produced  in  these  vessels  by  the  shock  and  friction  of  the 
blood  against  the  vascular  walls  at  each  stroke  of  the  left  ven- 
tricle.* 

According  to  him,  arterial  murmur  varies  with  the  strength  of 
ventricular  contraction,  liquidity  of  the  blood,  and  the  thickness, 
tension,  and  internal  smoothness  of  the  arteries.  Thus  the 
physiological  murmur  passes  by  imperceptible  gradations  into 
that  which  is  recognized  as  pathological,  and  named  by  him 
bruit  de  soufflet  ordinaire  et  intermittent. 

I  cannot  admit  the  existence  of  physiological  arterial  mur- 
mur, although  a  priori  I  should  have  expected  it,  bearing  in 
mind  the  occurrence  of  murmur  in  metallic  or  elastic  tubes 
through  which  water  passes  under  strong  pressure.  As  a 
matter  of  fact,  however,  I  have  failed  to  discover  this  phenome- 
non in  the  arteries  of  the  healthy  body;f  and  if  speculation 
were  not  prohibited  in  a  science  of  experiment,  I  would  venture 
to  suggest,  whether  its  absence  may  not  be  due  to  the  layer  of 
white  corpuscles  by  which  normally  the  vessels  are  lined,  and  by 
which  friction  of  the  passing  current  against  the  vascular  wall 
may  possibly  be  obviated.  Arterial  murmur  in  the  pathological 
sense  may  arise,  according  to  Bouillaud,  from,  1.  Pressure  on 
the  artery  in  which  it  exists;  and  of  this  he  offers  as  an  ex- 
ample the  so-called  bruit  placentaire  which  he  attributes  to 
pressure  of  the  gravid  uterus  upon  the  iliac  arteries ;  2.  Aneu- 
rism ;  3.  Eoughening  of  internal  surface  of  artery  by  calcareous 
or  cartilaginous  plates  with  or  without  narrowing;  4.  Passage 

*  Traite  Clinique  des  Maladies  du  Caur,  torn,  i.,  1835. 

t  If  the  noise  produced  by  sudden  tension  of  the  vessel,  and  friction  of  it  against 
the  end  of  the  stethoscope  during  expansion  be  excluded,  there  is  nothing  to  present 
even  the  semblance  of  murmur. 
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of  blood  from  an  artery  into  a  vein  (in  this  instance,  how- 
ever, the  nuirmur  is  venous  not  arterial) ;  5.  Great  agitation  of 
the  arterial  system  as  in  amemia  and  chlorosis. 

In  addition  to  intermittent  arterial  murmur,  synchronous 
with  ventricular  systole  and  arterial  diastole,  which  is  the 
ordinary  form  in  which  this  phenomenon  is  presented,  Bouil- 
laucl  admits  three  others,  namely,  bruit  de  soufflet  continu,  ou 
a  double  courant ;  bruit  ou  soufflement  de  didble;  and  sifflemcnt 
moduli,  ou  chant  des  art^res. 

Bruit  de  soufflet  continu,  he  describes  as  consisting  of  two 
murmurs,  seemingly  continuous,  the  first  of  which  is  very  loud 
like  that  of  a  forge  bellows,  and  succeeded  immediately  by 
another  much  less  loud ;  sometimes  it  resembles  the  cooing  of  a 
turtle  dove,  sometimes  the  whistling  of  the  wind  through  a 
chink  or  key-hole.  It  occasionally  passes  by  a  gradual  ascent 
into  the  bruit  de  didble,  and  may  be  always  made  to  do  so  by 
regulated  pressure. 

Bruit  de  diable,  so  named  from  its  resemblance  to  the  whiz- 
zing noise  made  by  the  "  diable,"  which  is  a  French  toy  played 
by  whipping,  is  regarded  by  Bouillaud  as  arterial  in  origin,  and 
most  frequently  heard  in  the  carotid  and  subclavian  arteries ; 
usually  on  one  side  only  and  more  frequently  the  left  than  the 
right;  but  according  to  Laennec  it  is  more  common  on  the 
right  side,  and  in  this  opinion  I  concur.  Even  when  audible  on 
both  sides  it  is  louder  on  one  side  than  on  the  other.  It  is 
subject  to  capricious  and  irregular  intermittences  which  are  at 
present  inexplicable.  Gentle  pressure  with  the  stethoscope 
sometimes  enfeebles  it,  sometimes  converts  it  into  a  growl.  It  is 
rendered  louder  by  turning  the  head  to  the  side  under  examina- 
tion, and  enfeebled  or  suspended  by  lifting  the  larynx  from 
the  arteries.  Prolonged  effort  of  the  person  examined,  and 
pressure  on  the  vessel  above  the  point  auscultated,  promptly 
suppress  it. 

The  general  accuracy  of  this  graphic  sketch  of  bruit  de  diable 
by  Bouillaud  I  readily  admit ;  but,  with  the  most  recent  writers 
on  this  subject,  I  regard  the  phenomenon  as  of  venous  origin, 
and  as  having  its  seat  in  the  jugular  veins.  Indeed,  it  is  now 
very  generally  named  "jugular  murmur,"  or  "venous  hum." 
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The  fact,  admitted  by  Bouillaud,  that  gentle  pressure  above  the 
point  examined  will  suffice  to  suppress  the  murnxur,  is  prima 
facie  evidence  against  his  doctrine ;  and,  still  further,  the  now 
universally  admitted  fact  that  this  phenomenon  is  all  but 
confined  to  the  right  side  of  the  neck,  points  directly  to  the 
superior  cava  and  its  tributaries  as  being  its  seat.  Finally,  its 
continuous  though  modulated  character  may  be  regarded  as 
confirmatory  of  this  view. 

The  musical  arterial  modulation  described  by  Laennec,  as 
consisting  of  "  musical  tones  as  if  the  artery  were  become  a 
vibrating  string  from  which  two  or  three  notes  were  drawn  out 
in  succession  by  advancing  and  drawing  back  the  finger  upon 
it,"*  distinguished  by  Bouillaud  as  sifflement  module,  ou  chant 
des  arteres,  and  compared  by  him  to  the  buzzing  of  a  fly,  is 
peculiar  to  delicate,  nervous,  and  anaemic  subjects,  as  correctly 
stated  by  Bouillaud.  In  such  subjects,  usually  females,  I  have 
occasionally  heard  it  in  the  arch  of  the  aorta  and  its  primary 
branches,  but  not  elsewhere ;  it  consists  of  a  whistling,  squeak- 
ing note,  variable  in  pitch  and  quality,  and  generally  inaudible 
when  the  body  is  recumbent  and  the  nervous  system  in  a  state 
of  functional  quiescence,  but  promptly  brought  out  by  mental 
excitement  or  sudden  assumption  of  the  erect  posture.  In  one 
notable  case  the  arteries  were  remarkably  tortuous,  and  the 
patient  was  liable  to  sudden  and  unaccountable  flushings  of  the 
face.  This  musical  note  ascends  with  the  ventricular  systole, 
and  usually,  but  not  invariably,  descends  with  the  recoil  of  the 
arteries ;  its  precise  mode  of  production  is  not  known,  but  as  to 
cause,  it  is  unquestionably  a  nervous  phenomenon. 

In  the  remarkable  case  above  alluded  to,  it  was  noticeable 
that  the  patient's  face  became  suddenly  flushed  on  my  appearing 
at  her  bed-side  during  the  morning  visit,  and  coincidently  the 
murmur  was  unusually  loud ;  and  on  visiting  her  again  before 
leaving  the  ward  I  have  repeatedly  found  the  face  pale,  the 
pulse  tranquil,  and  the  murmur  all  but,  or  even  quite,  inaudible. 
Whether  arterial  lesion,  other  than  the  tortuous  condition  already 
alluded  to,  existed  in  this  case,  I  cannot  say ;  and  it  is  probable 
that,  as  palpitation  and  marked  acceleration  of  pulse  always 

*  Forbes'  translation,  p.  557. 
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preceded  increase  of  the  murmur,  the  nervous  influence  acces- 
sory to  it  operated  not  directly  upon  the  vessels,  but  through  the 
heart.  It  is  not  difficult  to  conceive  that  the  heart  propelling 
with  increase  force  and  rapidity  successive  volumes  of  blood  into 
the  primary  arterial  trunks,  would,  if  these  were  flexuous,  be 
competent  to  develope  in  them  a  murmur  of  very  high  pitch, 
synchronous  with  the  contraction  of  the  ventricles,  and  occa- 
sionally also  continued  into  the  systole  of  the  artery. 

In  several  instances  I  have  heard  the  simple  arterial  souffle  in 
the  arteries  of  the  neck  and  shoulder,  when  no  murmur  what- 
ever existed  in  the  heart  or  aorta.  In  the  carotids  I  have  heard 
such  a  murmur  in  the  person  of  a  nervous  female,  with  a  weak 
and  dilated  heart,  a  month  after  confinement ;  it  existed  inde- 
pendently of  pressure,  which,  however,  rendered  it  proportion- 
ately louder. 

I  confess  I  am  unable  to  account  for  strictly  localized  and 
transient  carotid  murmur  in  this  and  many  similar  cases,  in 
which  no  palpitation  of  the  heart,  and  presumably  no  arterial 
disease  existed ;  and  certainly  no  enlargement  of  the  thyroid, 
or  other  cervical  tumor.  Is  it  to  be  regarded  as  the  result  of 
local  arterial  inhibition  through  the  agency  of  the  great  splanch- 
nic, or  vaso-inhibitory  system  of  nerves  ? 

With  the  subclavian  arteries,  however,  the  case  is  different. 
In  these  vessels  I  have  in  numerous  instances  heard  bellows 
murmur  in  two  different  connexions,  and  of  widely  different 
import ;  namely  (a)  in  cases  of  disproportionate  development  of 
the  subclavian  muscle,  as  in  artificers,  such  as  blacksmiths, 
sawyers,  etc.,  who  use  their  arms  much  in  the  pursuit  of  their 
calling ;  and  (b)  in  the  subjects  of  primary  tubercular  deposition 
in  the  extreme  apex  of  the  corresponding  lung. 

Doctor  Eichardson  avers*  that  he  has  never  examined  the 
chest  of  a  carpenter,  cabinetmaker,  or  sawyer,  without  finding 
subclavian  murmur.  He  states,  and  very  correctly,  that  where 
it  exists  it  is  always  intensified  by  the  subject  under  examina- 
tion holding  the  corresponding  arm  horizontally  or  at  right 
angles  with  the  side,  and  that  in  many  cases  it  is  audible  only 
under  these  latter  circumstances.  This  he  accounts  for  by 
*  Medical  Times  and  Gazette,  1870. 
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assuming  compression  of  the  artery  between  the  subclavius 
muscle  and  the  first  rib. 

I  have  repeatedly  met  with  subclavian  murmur  in  persons  of 
the  calling  mentioned  by  Dr.  Eichardson ;  but  in  many,  likewise, 
I  have  failed  to  find  it.  I  have,  moreover,  repeatedly  heard 
murmur  in  this  vessel  in  persons  whose  subclavian  muscles 
cotdd  not  have  been  assumed  to  have  undergone  excessive  de- 
velopment by  reason  of  their  avocations,  and  yet  in  whose 
lungs  there  was  no  evidence  of  tubercular  or  other  solidification. 

In  all  these  cases,  however,  the  murmur  was  either  brought 
out  or  intensified  when  the  patient  held  out  his  arm,  horizon- 
tally, for  a  few  moments,  by  the  action  of  the  muscles  of  his 
shoulder.  I  am  therefore  of  opinion,  that  Dr.  Eichardson's 
theory  is  correct  quoad  his  explanation  of  the  abstract  pheno- 
menon. I  believe  that  murmur  is  neither  audible  in  all  who 
pursue  the  handicrafts  which  he  has  named,  and  that  it  is  not 
limited  to  such  exclusively  ;  although  undoubtedly  of  more 
frequent  occurrence  in  the  trades  which  he  has  mentioned 
than  in  any  others.  I  am  fully  convinced  of  murmur  due 
to  this  cause.  In  regard  to  the  absolute  proportion  of  'all 
cases  in  which  subclavian  murmur  occurs,  and  the  influence 
of  sex  and  age  in  its  production,  Dr.  Eichardson  states*  that 
he  has  met  with  it  in  51  cases  out  of  2,000  :  i.e.,  in  2"55  per 
cent.  Of  these  2,000  patients,  1,011  were  females,  and  989 
males;  yet  the  murmur  existed  in  48  of  the  males,  and  in  only 
3  of  the  females;  the  youngest  patient  presenting  this  mur- 
mur was  aged  18,  and  the  oldest  74  years.  It  would  thence 
appear  that  subclavian  murmur  is  of  much  more  frequent 
occurrence  in  the  male  than  in  the  female  sex,  and  that  it  may 
be  present  at  any  period  of  life  from  puberty  to  old  age.f 

Subclavian  murmur  in  persons  of  phthisical  proclivity  is  of 
much  greater  diagnostic  and  practical  importance.  In  these  it 
exists  usually  on  one  side,  and  only  at  the  acme  of  inspiration. 
During  this  portion  of  the  respiratory  act  it  is  remarkably  loud, 
and  is  repeated  once,  twice,  or  oftener,  according  to  (a)  the  dura- 

*  Loco  chat. 

t  Dr.  Leared  {Medical  Times  and  Gazette,  October  31st,  1868,)  prefers  to  attribute 
arterial  murmur,  generally,  to  local  arterial  contraction  from  reflux  irritation. 
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tion  of  the  inspiratory  effort,  and  (&)  the  rate  of  pulsation  of 
the  heart,  corresponding  exclusively  with  ventricular  systole. 
Subclavian  murmur  having  the  connexion  and  characters  now 
mentioned,  viz.,  co-existence  with  certain  presumptive  symptoms, 
with  or  without  other  physical  signs  of  incipient  pulmonary 
phthisis,  and  being  audible  at  one  side,  at  the  acme  of  inspira- 
tion only,  irrespectively  of  the  position  of  the  corresponding 
arm,  I  regard  as  strong  evidence  of  solidification  of  the  apex  of 
the  lung.  I  am  limited  for  confirmation  of  this  view,  however, 
to  observation  of  the  subsequent  progress  of  only  a  few  such 
cases,  and  have  not  had  the  advantage  of  a  post  mortem  examina- 
tion of  the  body  in  any.  Nor  is  it  difficult  to  afford  a  rational 
explanation  of  the  phenomenon.  At  the  acme  of  inspiration 
the  apex  of  the  lung  glides  forwards  beneath  the  arch  formed  by 
the  subclavian  artery  in  its  first  and  second  stages,  brushing  its 
anterior  surface  forcibly  against  that  vessel  in  its  ascent. 

If  in  this  situation,  namely,  where  the  imprint  of  the  vessel 
in  the  shape  of  a  semicircular  indentation  on  the  anterior  sur- 
face of  the  apex  may  be  observed  in  the  healthy  lung,  the 
pulmonary  structure  has  become  solid,  it  is  conceivable  that  a 
murmur  in  the  vessel  may  result  from  pressure  made  upon  it 
by  the  solid  portion  of  the  lung,  at  the  moment  when  the  parts 
are  brought  into  mutual  contact,  by  ascent  of  the  apex  in  inspi- 
ration. 

Venous  murmur  is  a  phenomenon  of  considerable  speculative 
interest ;  it  has  afforded,  and  still  continues  to  afford,  subject 
matter  for  the  most  ingenious  and  diverse  speculations.  It  was 
first  observed  by  Laennec,  who  compared  it,  not  inaptly,  to  the 
roaring  of  the  sea  heard  at  a  distance ;  and,  still  more  appro- 
priately, to  the  continuous  but  undulating  sound  heard  on 
applying  a  spiral  sea-shell  to  the  ear.  Laennec,  however,  located 
this  phenomenon  in  the  carotid  arteries,  alleging  that  it  was 
occasionally  audible  likewise  in  the  heart.  This  opinion  was 
adopted  and  advocated,  with  much  force  and  ingenuity,  by 
Andral,  Bouillaud,  Corrigan,  Laharpe,  Yernois,  Marey,  and  Beau. 

In  1837,  Dr.  Ogier  Ward,*  of  Birmingham,  propounded  the 
doctrine  of  the  venous  origin  of  the  continuous  cervical  murmur, 

*  Medical  Gazette,  vol.  xx.,  p.  7. 
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tip  to  that  time  regarded  as  having  its  seat  in  the  arteries  of  the 
neck. 

Hope  adopted  this  opinion,  which  was  subsequently  professed 
'  by  Hughes,  Bellingham,  "Walshe,  and  Stokes.    In  France,  Aran, 
Moneret,  Hardy  and  Behier,  Chauveau,  Barth  and  Eoger,  and 
Parrot,  advocate  the  same  view,  which  is  now  all  but  univer- 
sally held  by  physicians. 

Laennec  regarded  this  murmur  as  a  purely  nervous  phenome- 
non, and  due  immediately  to  spasmodic  contraction  of  the  arteries. 

Bouillaucl  considers  that  whilst  several  causes  contribute  to 
its  production,  the  most  potent  is  friction  of  the  blood  against 
the  walls  of  the  vessel  when  that  fluid  has  undergone  changes 
of  elementary  constitution ;  and  he  surmises  that  the  proximity 
of  the  heart,  larynx,  and  trachea  may  have  some  share  in  its  pro- 
duction. He  admits,  however,  his  inability  to  assign  to  each 
of  these  alleged  causes  its  due  value,  or  to  declare  that  other 
and  still  unknown  causes  may  not  co-operate  to  produce  this 
concrete  phenomenon. 

Anclral,  with  much  reserve,  held  the  opinion  that  the  murmur 
was  due  to  the  friction  of  an  impoverished  blood,  projected  with 
inadequate  force  by  a  weakened  left  ventricle  into  arteries  par- 
tially contracted. 

Beau  holds  to  an  alleged  disproportion  between  the  volume  of 
the  blood  and  the  containing  arteries,  and  consequent  friction. 

Bellingham  denied  the  existence  of  venous  murmur,  save  when 
pressure  is  made  with  the  stethoscope  upon  the  vessel,  and  its 
walls  are  thereby  made  tense. 

"Walshe,  likewise,  considers  pressure  upon  the  vein  indispen- 
sable to  the  production  of  murmur  within  it ;  although,  with 
Hamerngk  and  Skocla,  he  holds  that  two  predisposing  conditions 
must  exist,  namely,  a  state  of  permanent  dilatation  of  the  vein, 
and  a  reduced  volume  of  blood  circulating  through  it*  The 
former  of  these  conditions  is  presented  by  the  internal  jugular, 
only  at  the  point  where  it  debouches  into  the  innominate  vein. 
Here  the  walls  of  the  vessel  are  kept  permanently  on  the  stretch, 

*  In  the  fourth  edition  of  his  book  (1873),  Dr.  Walshe  does  not  reaffirm  this 
theory.  Indeed,  with  the  single  exception  of  spansmia,  he  declines  to  associate 
the  phenomenon  with  any  definite  condition  of  the  veins  or  their  contents 

17* 
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and  prevented  from  collapsing,  by  the  deep  cervical  fascia,  which 
enfolds  the  vein,  and  is  attached  to  the  fixed  points  of  the 
clavicle  and  sternum  below,  and  to  the  omohyoid,  the  sterno- 
hyoid, and  sternothyroid  muscles  on  either  side. 

The  reduced  stream  of  blood  descending  from  the  vessel  above, 
into  this  dilated  and  patulous  portion  of  it,  assumes  a  spiral 
course ;  and,  by  the  exaggerated  friction  and  vibration  of  the 
tense  walls  of  the  vessel  thereby  produced,  becomes  a  cause  of 
murmur  and  fremitus. 

This  is  an  exceedingly  ingenious  theory,  but  at  least  two  fatal 
objections  may  be  urged  against  it;  namely,  the  necessary  assump- 
tion of  a  reduced  volume  of  blood,  and  the  necessary  consequence 
of  fremissement.  It  is  notorious  that  venous  murmur  may  be 
associated  with  a  simply  spanseniic  state  of  the  blood,  irrespec- 
tively of  decrease  of  its  mass  ;  and  no  less  so,  that  in  a  large  pro- 
portion of  the  cases  in  which  it  is  heard  no  fremitus  can  be 
detected. 

Marey  *  who  adheres  to  the  doctrine  of  the  arterial  origin  of 
the  murmur  in  question,  regards  anaemia  as  a  remote  or  indirect 
cause  of  the  murmur  by  lowering  arterial  tension;  in  conse- 
quence of  which  the  capillaries  permit  a  more  ready  outflow. 
Hence,  when  pressure  is  made  with  the  stethoscope  on  one  of 
the  large  arteries,  the  portion  of  the  vessel  beyond  the  point 
subjected  to  pressure  is  rapidly  emptied  of  blood  through  the 
capillaries,  or  tends  to  be;  its  walls  become  relaxed,  vibrate, 
and  produce  murmur 

It  is  not  necessary  to  combat  this  doctrine,  which  is  based 
upon  an  erroneous  view  as  to  the  seat  of  the  murmur ;  other- 
wise it  would  be  sufficient  for  this  purpose  to  remark,  that  the 
murmur  is  much  louder  on  the  cardiac  than  on  the  distal  side 
•  of  the  point  of  pressure. 

M.  Vernois-f-  thought  the  murmur  arose  from  friction  of  the 
blood  against  the  folds  which  were  formed  in  the  walls  of  the 
arteries,  consequent  upon  reduction  in  volume  of  the  contained 
blood. 

M.  De  La  Harpe,  considering  only  the  density  of  the  blood, 

*  Physiologic  Medicate  de  la  Circulation  du  Sang,  p.  476,  Paris,  1863. 
t  Etudes  Physiologiques  et  Clin,  des  Bruits  des  Arttrcs.    (Theses  de  Paris,  1837, 
No.  cccclxxviii. ) 
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compared  the  arterial  current  to  that  of  a  column  of  air  in  a 
pipe,  yielding,  like  the  latter,  sonorous  vibrations. 

M.  Aran,*  regarding  continuous  and  musical  murmurs  as  of 
venous  origin,  attributed  them  to  increased  rapidity  of  circula- 
tion, and  to  friction,  both  intrinsic  and  against  the  walls  of  the 
vessel,  consequent  upon  impoverishment  of  the  blood.  Such 
was  likewise  the  opinion  of  Barth  and  Eoger. 

M.  Ckauveau,-|-  holding  these  murmurs  to  be  venous,  attri- 
buted them  to  the  vibration  of  a  central  current,  or  "  fluid  vein," 
which  is  formed  in  the  roots  of  the  venae  innoniinatse,  owing  to 
the  inability  of  this  portion  of  the  vessels  to  accommodate  itself 
to  the  reduced  volume  of  the  blood  (see  page  183). 

M.  Heynsius,!  considers  vascular  murmurs,  in  general,  due  to 
a  peculiar  movement  of  blood  in  a  dilated  portion  of  the  vessel, 
and  beyond  a  constriction.  He  holds  that  local  contraction  in 
the  calibre  of  a  vessel,  must  create  eddy  and  murmur  in  the 
dilated  portion  in  advance  of  the  constriction. 

M.  le  Dr.  Parrot§  concludes  from  his  observations  that  venous 
murmurs  in  the  neck,  both  intermittent  and  continuous,  are 
due  to  vibration  of  the  blood-corpuscles  produced  by  the  passage 
of  a  current,  afflux  or  reflux,  through  the  embouchure  of  the 
internal  jugular  vein. 

When  the  murmur  is  intermittent,  it  is  synchronous  with 
auricular  contraction  and  jugular  pulsation,  and  is  caused,  ac- 
cording to  Parrot,  by  the  passage  of  a  reflux  current,  under  the 
pressure  of  auricular  systole,  from  the  temporarily  distended 
vena  cava  into  the  relaxed  jugular  ;  the  orifice  of  debouchment 
of  the  latter  vessel  being  now  incompletely  closed  by  its  valves. 

The  continuous  murmur,  or  bruit  de  diable,  is  composed  of 
two  elements;  namely,  that  just  described,  and  another,  less  loud, 
which  immediately  succeeds  it,  and  which  is  itself  caused  by  the  • 
onward  flow  of  blood  from  the  jugular,  now  distended  by  the 

*  Opus  citat. 

t  "Etudes  pratiques  sur  les  Murmures  Vasoulaires  ou  Bruits  de  Souffle,  et  but 
leur  valeur  Sdme'iologique."   (Gazette  Medicate  de  Paris,  1858,  p.  247,  et  suiv.) 
X  Journal  de  la  Physiologic,  torn,  iii.,  p.  722. 

§  Archives  Qin&rales  de  M&dccine,  1867,  torn,  i.,  p.  649,  et  suiv.  To  the  learned 
author  of  the  last  quoted  article  I  am  indebted  for  many  of  the  preceding  references, 
and  for  much  valuable  information  on  this  subject. 
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preceding  auricular  systole,  into  the  cava,  relaxed  coincidently 
with  the  comrnencenieiit  of  auricular  diastole. 

It  would  be  difficult  to  explain  why,  in  this  view  of  its 
causation,  venous  murmur  should  not  exist  in  every  case  of 
engorgement  of  the  right  chambers  of  the  heart.  Yet,  such  is 
notoriously  not  the  case;  whilst,  on,  the  contrary,  venous  mur- 
mur is  usually  unassociatecl  with  venous  engorgement.  Besides, 
careful  attention  will  show  that  the  murmur  is  one  of  afflux 
exclusively.  Neither  can  I  assent  to  the  doctrine  of  M.  Parrot, 
that  few  persons,  even  in  good  health,  are  free  from  venous 
murmur ;  in  fact,  that  its  presence  is  the  rule,  and  its  absence 
the  exception. 

Hope  has  taken  a  more  correct  view  of  the  conditions  and 
cause  of  venous  murmur,  regarding  it  as  a  symptom  of  anaemia  ; 
under  which  term  he  includes  not  only  diminution  of  volume, 
but  likewise  attenuation  of  the  blood.  According  to  him,  it  is 
immediately  due  to  the  twofold  cause,  of  ripple  of  the  current, 
and  vibration  of  the  walls  of  the  vessel ;  and  few  persons  ex- 
hibiting any  degree  of  anaemia  are  free  from  it.  He  does  not, 
however,  attempt  to  explain  the  connexion  of  these  proximate 
causes  of  murmur  with  a  simply  hydraemic  condition. . 

Hope  very  correctly  states  that  the  ordinary  venous  murmur 
is  a  continuous  bruit  de  soufflet,  but  liable  to  augmentations 
due  to  the  saccade  of  the  adjacent  artery,  and  to  certain  modifi- 
cations of  tone  from  pressure  upon  the  internal  jugular  vein,  in 
which  the  murmur  is  most  frequently  located.  The  external 
jugular,  and,  indeed,  all  the  large  and  medium-sized  veins  of  the 
body  may,  however,  be  the  seat  of  murmur  in  aggravated 
anaemia. 

The  rhythmical  augmentations  of  the  murmur  very  generally 
met  with,  coinciding  as  they  do  with  ventricular  systole,  were 
regarded  by  Bouillaud  as  constituting  the  second  element  of  a 
duplex  arterial  murmur.  By  gentle  pressure  upon  the  vein,  the 
murmur  may  be  so  altered  in  quality  as  to  resemble  the  noise 
made  by  a  child's  humming-top ;  this  is  the  "  venous  hum  "  of 
Hope ;  a  designation  certainly  more  intelligible,  at  least  outside 
France,  than  the  synonyme  "bruit  de  diable."  Occasionally,  and 
to  appearance  capriciously,  the  murmur  undergoes  a  still  further 
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elevation  of  pitch,  and  assumes  a  musical  character ;  aptly  com- 
pared by  Hope  to  a  delicate  whistle  produced  by  the  lips,  the 
noise  made  by  the  wind  passing  through  a  key-hole  or  crevice, 
the  singing  of  a  kettle,  or  the  song  of  a  mosquito,  in  different 
examples.  In  all  these  cases,  I  have  no  doubt  that  the  variation 
of  murmur  is  due  to  alteration  in  the  rate  of  circulation,  of  vas- 
cvdar  pressure,  or  of  tension  of  the  walls  of  the  vessel,  separately 
or  conjointly ;  and  consequent  upon  an  insensible  movement  of 
the  body,  contraction  of  adjacent  muscles,  tension  of  the  integu- 
ment, or  vaso-motor  influence  operating  on  the  heart  or  directly 
upon  the  vein. 

Eespiration  exercises  a  marked  influence  upon  jugular  mur- 
mur. As  stated  by  Hope,  it  is  augmented  by  a  full  inspiration,  " 
when  it  assumes  a  rushing  character;  and  by  a  prolonged  or 
forced  expiration,  it  is  all  but,  or  even  entirely  suspended. 
Gentle  pressure  above  the  point  auscultated  renders  the  murmur 
louder ;  and  strong  pressure,  above  or  below  this  point,  has  the 
effect  of  altogether  suppressing  it. 

I  agree  with  Laennec  and  Hope  in  the  opinion  that  venous 
murmur  is  always  louder  on  the  right  than  on  the  left  side,  the 
authority  of  Bouillaud  to  the  contrary  notwithstanding ;  but,  I 
cannot  subscribe  the  statement  of  Hope,  that  in  all  cases  where 
it  is  audible  on  the  right,  it  is  likewise,  though  in  a  less  degree, 
present  on  the  left  side.  I  have  repeatedly  noted  its  absence  on 
the  left  side,  when  distinctly  audible,  though  not  loud,  on  the 
right. 

Memeyer*  says  the  bruit  de  diable  is  louder  on  the  right 
than  on  the  left  side,  and  that  it  ceases  when  the  patient  as- 
sumes the  recumbent  posture  and  makes  a  full  inspiration.  He 
adopts  the  hypothesis  of  Hamerngk  and  Skoda,  as  to  the  mode 
of  its  production ;  viz.,  that  it  is  due  to  a  twofold  cause  :  per- 
manent expansion  of  the  internal  jugular  at  its  termination  in 
the  innominate  vein,  and  a  vortigenous  movement  of  the  di- 
minished blood-current  in  passing  through  this  portion  of  the 
vessel,  and  consequent  vibration  of  its  tense  walls.  The  objec- 
tions already  urged  against  this  theory,  are  not  in  any  degree 

*  A  Text-Eook  of  Practical  Medicine,  translated  by  Humphreys  and  Hackley, 
New  York,  1869,  vol.  ii.,  p.  723. 
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lessened  by  the  sanction  it  receives  from  the  high  authority  of 
Memeyer ;  it  is  no  less  characteristic  of  simple  spansemia  when 
the  blood  has  suffered  no  diminution  of  volume,  than  it  is  of 
the  condition  induced  by  absolute  loss  of  blood.  Nor  can  I 
assent  to  the  statement  of  Memeyer,  that  venous  murmur  may 
be  induced  in  persons  free  from  any  abnormity  of  the  blood,  by 
causing  them  to  rotate  the  head  towards  the  opposite  side; 
when,  as  he  believes,  the  pressure  made  upon  the  vein  by  the 
omohyoid  muscle  becomes  a  cause  of  murmur.  I  have  never 
heard  genuine  venous  murmur  in  healthy  persons  under  the  cir- 
cumstances just  mentioned,  nor  as  a  consequence  of  simple 
pressure  upon  the  vein,  however  made. 

Bruit  de  diable,  then,  I  regard  as  a  sign  of  absolute  reduction 
of  volume,  or  of  attenuation  of  the  blood.  It  is  frequently  ab- 
sent on  the  left  side,  and,  when  present  on  both  sides,  is  always 
louder  on  the  right.  It  is  intensified  when  the  patient  changes 
from  the  recumbent  to  the  sitting  posture,  and,  for  a  moment, 
ceases  to  be  audible  on  resumption  of  the  former  of  these  pos- 
tures ;  but,  after  a  brief  interval,  it  may  be  again  heard,  though 
with  diminished  intensity.  It  is  louder  during  inspiration  than 
during  expiration,  and  by  holding  the  breath,  is  entirely  sus- 
pended. Light  pressure  upon  the  jugular  above  the  clavicle, 
whether  made  with  the  stethoscope,  the  finger,  or  through  the 
muscles  by  rotation  of  the  head,  intensifies  the  murmur,  whilst 
stronger  pressure  entirely  stops  it.  It  gradually  ceases  under 
appropriate  treatment  directed  to  the  fatdty  condition  of  the 
blood,  and  is,  on  the  contrary,  made  more  distinct  by  causes 
which  aggravate  that  condition.  It  is  remarkably  variable,  and 
apparently  capricious  in  regard  to  pitch,  tone,  and  absolute 
loudness  ;  but  these  variations  may  in  every  instance  be  traced 
to  difference  in  the  rate  or  force  of  the  heart's  action,  or  to  vari- 
ation of  tension  in  the  walls  of  the  vein  itself,  under  vaso-motor 
or  vaso-inhibitory  influence. 

Venous  murmur,  though  most  frequently  heard  in  the  jugu- 
lars, is  by  no  means  confined  to  these  vessels ;  it  is  present  in 
aneurismal  varix,  and  in  the  placental  and  uterine  veins  in  the 
latter  months  of  pregnancy.  I  have  likewise  repeatedly  heard  it 
in  the  sinuses  of  large  myomatous  tumors  of  the  uterus,  and  once, 
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in  the  dilated  veins  ramifying  upon  the  surface  of  a  large  osteo- 
sarcomatous  tumor  of  the  arm  of  a  young  anaemic  man,  subse- 
quently operated  on,  successfully,  by  my  friend  and  colleague, 
Mr.  Tyrrell.  Indeed,  in  ansemic  subjects,  gentle  pressure  on 
any  of  the  large  veins  will  suffice  to  elicit  this  murmur. 

As  to  the  precise  mode  of  production  of  these  murmurs,  it 
may  be  positively  affirmed  that  they  are,  like  arterial  murmurs, 
due  to  the  multiple  cause  of  mutual  collision  of  the  blood-cor- 
puscles, friction  of  the  blood  against  the  walls  of  the  vein,  and 
vibration  of  the  latter.  As  to  why  these  causes  operate  with 
effect  in  the  ansemic  or  spansemic  condition  exclusively,  it  were 
vain  to  attempt  an  explanation  in  the  present  state  of  know- 
ledge ;  as  the  inadequate  and  inconclusive  character  of  the  con- 
jectures, previously  referred  to,  sufficiently  testifies. 

Dynamic  murmurs  are  exclusively  cardiac,  and  located  at 
the  auriculo-ventricular  orifices ;  they  are  presumably  attribu- 
table to  irregular  contraction  of  the  ventricles,  and  imply 
the  absence  of  permanent  dilatation  or  valvular  disease.  All 
writers  agree  in  regarding  them  as  exclusively  regurgitant,  but 
two  theories  are  held  as  to  the  precise  mode  of  their  occurrence ; 
namely,  that  they  are  the  result,  upon  the  one  hand,  of  dis- 
orderly or  excessive  contraction  of  the  papillary  muscles ;  or, 
upon  the  other,  of  asynchronous  or  imperfect  contraction  of 
these,  or  of  a  limited  portion  of  the  ventricular  wall.  The 
former  of  these  theories  has  been  applied  in  an  especial  manner 
to  explain  the  evanescent  murmur  of  chorea,  whilst  the  latter 
has  been  adduced  to  account  for  the  murmurs  so  frequently  met 
with  in  adynamic  fever,  and  in  nervous  exhaustion. 

Laennec  was  probably  the  first  who  directed  attention  to 
murmurs  of  this  class.  He  says*  "  I  can  state  with  certainty 
that  the  bellows  sound  of  the  heart  is  very  often  met  with  when 
the  organ  is  perfectly  healthy."  This  statement  applies,  no 
doubt,  equally  to  anaemic  and  dynamic  cardiac  murmurs,  which 
were  not  distinguished  by  Laennec,  and  were  alike  attributed  by 
him  to  spasm  of  the  heart.  ' 

Dr.  Todd,  who,  so  early  as  1843,  insisted  on  the  connexion 
between  chorea  and  rheumatism,  reiterated  this  opinion  with 

*  Forbes'  translation,  p.  559. 
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much  emphasis  in  his  Lumleian  Lecture  in  1849*  In  this  lec- 
ture he  dwells  upon  the  frequent  occurrence  of  mitral  systolic 
murmur  in  chorea,  and  regards  it  as  due  to  organic  valvular 
lesion,  arising  from  "  insidious  endocarditis"  of  rheumatic  origin. 
Thus,  he  considers  rheumatism  to  be  the  starting  point  of  chorea, 
but  mitral  organic  lesion  to  be  a  necessary  link  in  the  chain. 

It  is  not  possible,  however,  to  accept  this  as  a  satisfactory 
solution  of  the  difficulty ;  because,  as  Dr.  Todd  himself  remarks, 
the  natural  tendency  of  chorea  is  to  get  well.  He  adds,  "  it  is 
rare  to  meet  with  any  symptom  of  heart  affection  either  prece- 
ding or  accompanying  the  chorea;"  and  this,  notwithstanding 
the  admittedly  large  per-centage  of  choreics  in  which  systolic 
apex-murmur  exists. 

It  would  seem  that  the  causal  connexion  of  rheumatism  with 
chorea,  was  recognized  at  Guy's  Hospital  so  early  as  1802.f  In 
1837,  Dr.  Bright  advocated  a  close  and  immediate  connexion 
between  pericarditis  and  chorea.  In  1839,  he  gave  examples  of 
various  forms  of  muscular  spasm,  including  chorea,  dependent 
upon  pericarditis,  and  immediately  due,  as  he  believed,  to  peri- 
pheral irritation  of  the  phrenic  nerves.J 

Dr.  Bright,  it  is  true,  did  not  advert  to  endocardial  inflam- 
mation or  murmur  in  connexion  with  chorea,  although  in  one 
of  his  cases  endocarditis  actually  existed ;  but  his  observations 
are  important,  collaterally,  as  a  contribution  to  the  theory  of 
choreic  mitral  murmur. 

In  1850,  Dr.  Botrel  declared§  that  chorea  was  only  a  special 
manifestation  of  rheumatism;  and  in  the  following  year  (1851), 
Dr.  G-.  See  went  further,  holding  that  in  nearly  every  case  of 
chorea  rheumatic  symptoms  were  manifested;  in  many,  however, 
only  in  the  form  of  pain. 

Trousseau  ||  only  contends  for  "  a  law  of  coincidence,"  as 
between  rheumatism  and  chorea ;  holding  that  while  either  may 
take  precedence,  rheumatism  generally  does  so,  and  that  chorea 
actually  complicates  rheumatism  in  the  proportion  of  one-third 

*  Medical  Gazette,  vol.viii.,  1849,  p.  663. 

t  Bright,  in  Med.  Chirurg.  Transactions,  vol.  xxii.,  1839. 

X  Loco  citat. 

§  Chorea  considered  as  a  Rheumulic  Affection,  Special  Thesis,  quoted  by  Trousseau. 
II  Lectures  on  Clinical  Medicine,  New  Sydenham  Society,  1868,  vol.  i.,  p.  395. 
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of  the  cases.  Under  the  head  of  rheumatism,  however,  he 
admits  without  reserve,  endocarditis ;  assuming,  with  Bouillaud, 
that  every  case  of  endocarditis  is  of  rheumatic  origin.  So 
firmly  rooted  is  this  opinion,  that,  forced  to  admit  the  occasional 
occurrence  of  endocarditis  in  the  course  of  scarlatina,  he  would 
save  his  doctrine  by  alleging  that  rheumatic  arthritis  is  a  common 
accompaniment  of  scarlatina.  I  have  repeatedly  observed  chorea 
unconnected  by  history  or  symptoms  with  rheumatism,  scarlati- 
na, or  valvular  murmur.  That  articular  pains  are  not  of  frequent, 
or  indeed  of  more  than  exceptional  occurrence  in  scarlatina,  and 
then  only  in  the  stage  of  desquamation  and  as  a  consequence  of 
indirect  exposure  of  the  limbs  to  cold,  is  my  firm  belief. 

Doctor  James  Begbie*  gives  three  family  histories  illustrative 
of  the  association  of  rheumatism,  acute  inflammation  of  the  peri- 
cardium or  endocardium,  and  chorea,  either  in  the  same  person, 
or  by  hereditary  transmission.  These  cases  are  not,  however, 
conclusive  in  support  of  a  necessary  connexion  or  kindred  asso- 
ciation of  these  affections.  In  some  of  the  examples  neither 
rheumatism  nor  cardiac  disease  existed ;  and  chorea  was 
directly  traceable  to  fright  or  imitation,  both  very  common 
causes  of  the  affection.  Dr.  Begbie  is  of  opinion  that  the  con- 
nexion between  rheumatism  and  chorea  is  to  be  explained  by 
reference  to  the  morbid  condition  of  the  blood  in  the  former  of 
these  diseases. 

Babington  thinks  that  chorea,  following  affections  of  the  heart 
or  pericardium,  is  due  to  reflex  irritation  through  the  cardiac 
nerves  and  ganglia  ;  but  he  admits  the  possibility  of  inflamma- 
tion of  the  spinal  rneninges.-f- 

Doctor  Burrows!  also  explains  the  connexion  by  reflex  irrita- 
tion of  the  phrenic  and  pneumogastric  nerves. 

Sir  T.  Watson  surmises  that  the  connexion  between  chorea  and 
cardiac  disease  may  be  due  to  their  common  dependence  upon 
the  rheumatic  diathesis.  In  virtue  of  its  tendency  to  invade 
fibrous  structures,  rheumatism  may  give  rise,  at  the  same  time,  to 
acute  inflammation  of  the  membranes  of  the  spinal  cord  and  of 

*  Contributions  to  Practical  Medicine,  1862,  p.  68. 

t  Gw/s  Hospital  Reports,  vol.  vi.,  p.  418. 

%  On  Disorders  of  Cerebral  Circulation,  section  vii. 
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those  of  the  heart;  and  thus  become  the  cause  of  chorea  by 
mechanical  irritation  of  the  roots  of  the  spinal  nerves  through  in- 
flammatory exudation  and  thickening  of  their  sheaths  ;  and  also 
of  pericarditis  or  endocarditis,  or  of  both.  The  gravamen  of  the 
disease  may  fall  on  the  spinal  cord  or  the  heart,  separately  or 
consecutively.  He  suggests,  also,  that  the  cardiac  lesion  may 
be  an  excentric  cause  of  the  spasmodic  disorder  of  the  muscles.* 

In  the  last  edition  of  his  work,  the  distinguished  and  veteran 
author  modifies  his  former  opinion ;  abandoning  it,  in  effect,  in 
favour  of  Kirkes'  doctrine,  in  support  of  which  he  dwells  upon 
the  preponderance  of  mitral  over  other  cardiac  murmurs,  as 
proving  the  existence  of  organic  lesion  of  the  valves.  He  adds  : 
"  I,  for  one,  accept  the-  conclusion  that  has  been  drawn  from 
them  (the  facts  and  reasonings  which  connect  chorea  with  valv- 
ular disease  on  the  left  side  of  the  heart),  namely,  that  the 
chorea  is  often,  not  always,  the  ultimate  result  of  the  injection 
of  molecular  particles  of  fibrine  into  some  of  the  minute  arteries 
or  capillaries  of  the  nervous  tissue.  "*f- 

Doctor  Kirkes  denies  that  the  mitral  reflux  murmur  of 
chorea  may  be  due  to  choreic  or  irregular  action  of  the 
papillary  muscles,  on  the  ground  that  "  there  is  no  good  proof 
that  involuntary  muscular  organs  participate  in  the  choreic 
disorder."  There  is  much  force  in  this  objection ;  but,  the  ad- 
mitted co-existence  of  rhythmical  action  of  the  substance  of 
the  heart,  with  this  alleged  tetanic  and  irregular  contraction  of 
the  papillary  muscles,  which,  as  proved  by  dissection,  are 
directly  continuous  with  the  fibres  of  the  ventricular  walls, 
constitutes  a  still  stronger  objection.  We  should  be  forced  to 
admit,  on  the  assumption  of  this  theory,  that  whilst  one  and 
the  greater  portion  of  the  length  of  certain  muscular  fibres  con- 
tract with  perfect  order  and  regularity,  the  remaining  and 
smaller  portion  of  the  same  fibres  act  spasmodically,  and  out 
of  harmony  with  the  former.  But  no  physiologist,  bearing  in 
mind  the  unity  of  nerve-centres,  and  the  community  of  nerve- 
distribution  enjoyed  by  both  portions  of  the  same  fibres,  could 
admit  such  a  doctrine. 

*  Lectures,  vol.  i.,  p.  664. 

t  The  Principles  and  Practice  of  Physic,  fourth  edition,  1871,  vol.  i.,  p.  674. 
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Doctor  Kirkes  urges  the  opinion,*  and  defends  it  with,  much 
ability,  that  chorea  is  directly  due  to  organic  disease  of  the 
mitral  valve.  He  believes  that  rheumatism  has  a  causal  rela- 
tionship to  chorea,  only  so  far  as  it  contributes  to  the  production 
of  endocarditis  on  the  left  side  of  the  heart;  and,  in  confirmation 
of  this  view,  dwells  upon  the  facts  that  chorea  shows  itself  only 
towards  the  close  of  the  rheumatic  attack,  or  even  weeks  or 
months  after  it;  that  there  has  been  no  evidence  of -a  rheu- 
matic tendency  in  at  least  one  half  of  the  fatal  cases  of  chorea 
which  he  has  witnessed ;  and  that  valvidar  disease  of  the 
heart  may  arise,  irrespectively  of  rheumatism,  from  pyeemia,  the 
exanthemata,  pregnancy,  and  other  causes.  In  chorea,  more- 
over, endocardial  inflammation  engaging  the  valves  of  the  left 
side,  and  giving  rise  to  granular  vegetations  upon  them,  is  a 
very  frequent,  if  not  an  invariable,  accompaniment  of  the 
nervous  affection.  He  admits,  however,  that  in  rare  instances 
chorea  may  occur  independently  of  endocarditis ;  but  he  holds 
that  in  all  rheumatic  cases  endocarditis  is  a  necessary  link,  the 
cause  being  twofold;  viz.,  contamination  of  the  blood  by  the 
rheumatic  or  inflammatory  products,  and  obstruction  of  the 
capillaries  by  disintegrated  fibrinous  deposit. 

One  statement  of  Dr.  Kirkes  I  deem  it  necessary  to  give  in 
his  own  words,  for  the  purpose  of  recording  my  dissent  from  it. 
He  says  :  "  One  important  point  in  connexion  with  these  choreic 
murmurs  requires  to  be  especially  noted,  namely,  that  absence 
of  murmur  is  no  proof  of  the  absence  of  even  serious  organic 
disease  of  the  valves  of  the  heart.  I  have  repeatedly  observed 
cases  in  which  the  most  careful  examination  failed  to  detect  a 
murmur,  even  up  to  the  last  day  of  life,  yet  in  which  after  death 
bhere  were  unmistakable  signs  of  recent  acute  mischief  about 
the  valves ;"  and,  by  way  of  explanation,  he  acids,  "  The  thicken- 
ing, swelling,  and  other  changes  in  the  mitral  valve,  including 
fibrinous  depositions,  were,  in  the  cases  to  which  I  allude, 
Dbserved  principally,  if  not  exclusively,  on  the  auricular  surface 
3f  the  valve,  above  the  free  margin,  which  was  thus  unin- 
terfered  with  in  its  power  of  closing  and  preventing  regurgi- 
tation." 

*  Medical  Times  and  Gazette,  1850  and  1863. 
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The  accuracy  of  the  observation  upon  which  the  preceding 
statement  is  made,  I  have  no  right  to  question.  I  can  only 
express  my  astonishment,  and  declare  that  it  is  utterly  at 
variance  with  all  I  have  learned  on  this  subject. 

I  have  never  witnessed  a  case  in  which  post  mortem  examina- 
tion showed  the  existence  of  "  recent  acute  mischief,"  such  as 
"  thickening,  swelling,  and  other  changes  in  the  mitral  valve," 
much  less  "  fibrinous  depositions,"  upon  it,  in  which  at  least 
faint  murmur,  or  characteristic  softening  and  prolongation  of  the 
first  sound,  had  not  been  present  at  some  period  of  the  patient's 
last  illness.  Absence  of  this  physical  sign  on  the  last  day  of  life, 
or  even  for  several  days  preceding  death,  owing,  no  doubt,  to 
asthenia  of  the  heart,  is  not  uncommon ;  indeed  it  is  rather  the 
rule  than  the  exception.  But  Dr.  Kirkes'  statement,  however, 
goes  much  further  than  this. 

I  cannot,  I  repeat,  accept  the  dogma ;  nay,  I  strongly  and  en- 
tirely dissent  from  it,  "that  absence  of  murmur  is  no  proof  of  the 
absence  of  even  serious  organic  disease  of  the  valves  of  the  heart." 

I  maintain  that,  whilst  the  presence  of  murmur  affords  no 
proof  of  the  existence  of  structural  alteration  of  the  valves,  the 
absence,  throughout  the  patient's  illness,  of  murmur  or  its  equiva- 
lent prolonged  and  modified  first  sound,  does  afford  negative 
proof  in  regard  to  it.  In  other  words,  I  maintain  that  whilst 
murmur  may  be  clue  to  causes  other  than  valvular  disease,  that 
the  presence  of  the  latter,  in  a  degree  capable  of  deranging 
health  and  appreciable  to  the  eye  of  the  anatomist,  must,  and 
actually  does,  always  give  rise  to  murmur  as  long  as  the  heart 
acts  with  ordinary  vigour. 

Hence  it  will  be  seen,  that  I  am  likewise  in  disagreement 
with  Doctor  Markham,  when  he  says  :*  "  Neither  is  the  absence 
of  murmur  any  certain  indication  of  absence  of  valvular  dis- 
ease," etc. 

On  the  whole  question  here  discussed  I  may  remark,  that 
in  several  examples  of  chorea  given  in  the  sequel,  no  cardiac 
murmur,  nor  other  evidence  of  cardiac  disease  existed ;  and  that 
in  still  greater  number,  examples  are  recorded  of  disease  of  the 
mitral  valve  unaccompanied  by  chorea. 

*  Diseases  of  the  Heart,  their  Diagnosis,  Pathology,  and  Treatment,  1856,  p.  1S8. 
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Doctor  Handfield  Jones  had  only  one  example  of  valvular 
cardiac  affection  in  fifteen  cases  of  chorea,  and  in  this  excep- 
tional case  rheumatism  had  not  preceded.  He  is  of  opinion 
that  rheumatic  affections  rarely  tend  to  choreic  complication; 
but,  he  admits  that  chorea  and  rheumatism  are  allied,  in  being 
both  associated  with  a  paretic  condition  of  certain  portions  of 
the  nervous  system ;  viz.,  chorea  with  paresis  of  the  musculo- 
motor,  and  rheumatism  with  paresis  of  the  vaso-motor  nerves.* 

Doctor  Hughes,  after  discussing'  with  great  ability  the  in- 
ferences to  be  drawn  from  the  details  of  one  hundred  cases  of 
chorea  published  by  him,  in  regard  to  the  alleged  dependence 
of  that  affection  upon  rheumatic  structural  lesions  of  the  spinal 
cord,  remarks :  "  It  seems  at  least  doubtful,  whether,  in  most  of 
such  cases,  there  exists  anything  more  than  a  sympathetic  affec- 
tion of  the  spinal  marrow,  as  these  cases  are  curable  by  the 
same  means  as  others. "-f- 

Doctor  Ogle  expresses  a  similar  opinion,  adding  a  number  of 
objections  of  great  weight,  as  against  the  doctrine  of  the  rheu- 
matic origin  of  chorea.! 

The  frequent  occurrence  of  cardiac  murmur  in  connexion 
with  chorea ;  the  no  less  frequent  association  of  rheumatism 
or  the  rheumatic  diathesis,  with  that  disease;  and  the  occa- 
sional concurrence  of  rheumatic  arthritis  and  organic  valvu- 
lar lesions  of  the  heart  in  choreic  subjects,  have  led  many 
eminent  pathologists,  as  previously  shown,  to  believe  that 
chorea  is  essentially  a  rheumatic  neurosis,  dependent  upon 
eccentric  irritation  of  the  heart  by  rheumatic  exudation  or  de- 
posit upon  its  valves  or  external  surface ;  or  upon  centric  irrita- 
tion of  the  cerebro-spinal  axis  itself,  by  vascular  engorgement 
and  thickening  of  its  envelopes,  inflammatory  softening  of  its 
substance,  or  impairment  of  its  nutrition  by  capillary  embolism. 

Is  organic  lesion  of  the  heart,  valvular  or  pericardial,  a  usual 
concomitant ;  or  rheumatism,  latent  or  manifest,  a  necessary,  or 
even  an  ordinary  precursor  of  chorea  ?  I  confidently  answer 
both  these  questions  in  the  negative. 

*  Clinical  Observations  on -Functional  Nervous  Disorders,  1864. 
t  Guy's  Hospital  Reports,  vol.  iv.,  1846. 

%  British  and  Foreign  Medico-Chirurgical  Review,  vol.  xlvi.,  1868* 


272 


PHYSICAL  SIGNS  OF  DISEASE  OF  THE  HEAUT. 


The  great  majority  of  my  cases  of  chorea  have  been  in  female 
children  under  thirteen  years,  who  either  have  never  had  rheu- 
matism, or  had  it  at  so  remote  a  period,  followed  by  a  long 
interval  of  general  good  health,  that  it  could  not  be  regarded  as 
in  any  degree  causative  of  the  chorea,  in  the  absence  of  organic 
cardiac  disease.  In  the  greater  number  there,  was  no  cardiac  mur- 
mur whatever;  and  no  evidence,  of  any  kind,  of  organic  disease  of 
the  heart  or  pericardium.  In  a  few  instances  a  systolic  bellows 
murmur  existed  at  the  apex  ;  but,  unattended  with  dyspnoea  or 
visceral  engorgement,  and  quickly  removed  by  treatment  appro- 
priate to  the  nervous  affection.  In  nearly  every  instance,  like- 
wise, the  attack  was  traceable  to  fright  or  other  emotional 
excitement,  or  to  the  presence  of  intestinal  worms.  In  a  few 
examples  the  attack  was  immediately  preceded  by  articular  rheu- 
matism, with  or  without  engagement  of  the  heart  or  pericardium. 

Whilst  engaged  in  collecting  materials  for  this  work,  I  did  not 
deem  it  necessary  to  record  all  the  cases  of  chorea  in  which  no 
evidence  of  cardiac  disease  existed.  I  have,  however,  preserved 
notes  of  a  few,  which  I  shall  now  furnish  in  abstract.  In  every 
example  which  has  come  under  my  notice  within  the  last  five 
years,  I  have  examined  the  heart,  physically,  with  great  care, 
with  a  view  to  determine  whether  cardiac  disease  of  any  kind 
was  present. 

Case  1.  Mary  K.,  aged  twelve  years,  of  sandy  complexion  and 
florid  face,  admitted  June  21st,  1869;  the  daughter  of  a  poor  man 
who,  about  a  year  previously,  had  been  an  inmate  of  the  hospi- 
tal, suffering  from  disease  of  the  aortic  valve  which  has  since 
proved  fatal.  She  had  rheumatism  the  previous  Christmas, 
which  confined  her  to  bed,  and  lasted  one  month;  began  to 
get  "  fidgetty"  three  months  subsequently.  She  droops  to  left 
side,  and  admits  weakness  of  left  arm  and  leg ;  tongue  furred, 
and  suddenly  retracted  after  protrusion ;  is  very  fidgetty  even  in 
sleep,  frequently  starting  up.  Pulse  108,  regular ;  heart's 
action  and  sounds  normal ;  no  cardiac  murmur.  To  have  liquor 
arsenicalis  (Tf[_  v.  ter  die)  after  meals,  and  cold  shower  baths. 
June  28th ;  is  much  better,  less  fidgetty.  To  continue  medicine 
at  her  home.  Owing  to  scarlatina  having  appeared  in  the  ward,, 
she  was  discharged. 
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Case  2.  John  M.,  aged  seven,  admitted  June  13th,  1869. 
]STo  history  of  rheumatism ;  is  very  fidgetty  and  droops  to  right 
side.  Choreic  symptoms  well  marked,  but  not  in  an  aggravated 
form  ;  no  cardiac  murmur.  To  have  arsenical  solution  and  iron. 
Discharged  cured,  June  28. 

Case  3.  Julia  S.,  aged  nine,  ansemic,  consulted  me  as  an  ex- 
tern patient  of  the  hospital,  October  1st,  1869.  Her  health  had 
been  good  up  to  eighteen  months  previous  to  the  above  date;  and 
she  never  had  rheumatism,  or  passed  worms.  For  the  last  year 
and  a-half  she  has  been  the  subject  of  aggravated  chorea.  The 
attacks  are  in  some  measure  paroxysmal,  and  during  the  period 
of  their  continuance  she  cannot  speak,  and  the  lips  are  bitten. 
Bowels  regular ;  deglutition  perfect ;  prdse  120,  regular ;  action 
and  sounds  of  heart  normal,  and  no  cardiac  murmur.  Muscu- 
lar power  equal  on  both  sides  of  body.  Another  child  of  the 
same  parents,  seven  years  old,  has  also  had  chorea,  of  which 
she  has  been  cured.  To  have  syrup  of  iodide  of  iron  and 
Fowler's  solution.  Discharged,  cured,  after  a  few  weeks'  treat- 
ment. 

Case  4.  Justin  McS.,  aged  nineteen,  lithographic  printer, 
admitted  February  16th,  1871.  Had  rheumatism,  but  without 
cardiac  complication,  three  months  previously,  for  which  he  was 
treated  in  Baggot-street  Hospital.  Was  noticed  to  be  fidgetty 
one  week  after  leaving  that  institution  cured;  is  now  sleep- 
less, constantly  biting  his  lips,  tossing  his  arms  and  legs,  and 
fidgetting  with  his  fingers.  Pulse  weak,  irregular,  96  ;  cardiac 
action  irregular  and  intermittent,  but  no  cardiac  murmur  ;  sight 
weak.  To  have  sulphate  of  quinine  and  strychnia.  Discharged, 
scarcely  improved,  after  a  few  weeks'  residence  in  hospital.  I 
subsequently  saw  this  patient  in  Steevens'  Hospital  in  the  same 
condition  as  above  described. 

In  rheumatic  endocarditis  the  mitral  is  the  valve  engaged  in 
most  instances.  Yet,  in  the  list  of  one  hundred  cases  of  chorea 
published  by  Dr.  H.  M.  Hughes,  there  were  only  nine  examples 
of  permanent  mitral  murmur,  and,  of  these,  three  only  were  of 
rheumatic  origin.  There  were,  in  addition,  two  examples  of 
temporary  mitral  murmur,  and  two  of  basic  murmur,  whether 
temporary  or  permanent  is  not  stated.    Out  of  fifty-five  cases  in 

18 
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which  a  cause  was  assigned  for  the  chorea,  fright  was  the  imputed 
cause  in  thirty-four  instances. 

Simple  rheumatism  was  the  alleged  cause  in  only  five  cases ; 
rheumatism  with  scarlatina  in  one  case,  and  rheumatism  with 
pericarditis  in  one. 

In  Dr.  Ogle's  Eeport,*  a  list  of  ninety-six  cases  is  furnished, 
out  of  which  cardiac  murmur  presumably  existed  in  fourteen 
instances.f  Eheumatism  is  mentioned  as  the  cause  of  the  chorea 
in  nineteen  instances ;  intestinal  worms  in  fourteen ;  fright  in 
twenty-three,  and  menstrual  derangement,  or  sudden  arrest  of 
the  menses,  in  eight  cases. 

Out  of  a  total  of  one  hundred  and  nineteen  cases  of  chorea 
published  by  Hughes  and  Ogle,  in  which  the  origin  of  the 
disease  has  been  traced  to  an  assignable  cause,  fright  was  the 
imputed  cause  in  fifty-seven  instances,  or  nearly  one-half. 

In  these  cases  it  cannot  be  reasonably  supposed,  in  the 
absence  of  a  rheumatic  history,  past  or  present,  that  rheumatism 
had  any  share  in  the  production  of  the  chorea.  Eheumatism  is 
mentioned  as  the  cause  in  only  twenty-seven  out  of  the  total  of 
one  hundred  and  nineteen  cases;  and  valvular  lesion  of  the  heart 
can  have  existed  in  only  twenty-three  of  the  whole  number, 
even  if  we  include  those  cases  in  which  its  existence  was  doubtful. 

From  the  evidence  thus  summarized,  and  from  my  personal 
observation  of  chorea,  I  feel  warranted  in  concluding  that  it  is 
not  a  disease  of  rheumatic  origin ;  neither  is  it  due  to  valvular 
lesion  of  the  heart,  rheumatic  or  non-rheumatic.  I  regard  chorea 
as  consisting,  essentially,  in  a  state  of  dynamical  instability  of 
the  spinal  cord,  manifested  by  hyper-impressionability,  or  ex- 
cessive irritability  of  that  nerve  centre.  The  sentient  and 
motor  tracts  within  the  cranium  are  likewise  engaged,  but  not 
the  centres  of  thought  or  volition.  The  disease  seems  limited 
to  the  emotional  centres,  and  the  conducting  media  of  sensation 
and  voluntary  motion. 

Ansemia  and  general  debility  constitute  important  factors  of 

*  Loco  cital. 

f  In  all  the  examples  where  valvular  lesion  was  actually  found,  I  conclude  that 
murmur  had  been  detectable,  though  not  mentioned  in  the  returns.  My  calcula- 
tion of  totals,  which  is  based  upon  Dr.  Ogle's  returns,  differs  somewhat  from  his. 
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chorea,  but  only  as  predisponents  ;  aud  to  the  state  arising  from 
this  twofold  cause,  is  due  the  murmur  at  the  apex,  or  the  base 
of  the  heart,  when  not  of  direct  rheumatic  origin. 

The  basic  murmur,  when  not  the  result  of  rheumatic  dis- 
organization at  the  aortic  orifice,  is  purely  hsemic,  and  limited, 
as  such.  The  murmur  so  frequently  encountered  at  the  apex 
in  chorea,  is  of  strictly  dynamic  origin,  and  is  caused  by  atony 
and  partial  yielding  of  the  walls  of  the  left  ventricle  at  the  acme 
of  systole,  as  will  be  presently  explained.  Eheumatism,  by 
inducing  a  state  of  general  debility,  ansemia,  and  muscular 
atony,  but  to  this  extent  only,  may  be  a  remote  cause  of 
chorea,  and  of  hsemic  or  dynamic  cardiac  murmur,  associated 
or  not  with  chorea;  but,  inasmuch  as  the  latter  association, 
by  dependence  on  a  common  cause,  is  of  very  frequent  occur- 
rence, the  mistake  is  not  unfrequently  made  of  assuming  the 
murmur  to  be  organic,  and  the  assumed  lesion  to  which  it  owes 
its  origin  to  be  the  cause  of  the  chorea. 

Doctor  Walshe*  says:  "The  heart  may,  probably,  also  undergo 
dynamic  changes  interfering  with  the  closure  of  its  valves,  and 
giving  rise  to  murmurs  of  the  regurgitant  class.  Thus,  a  systolic 
murmur,  free  from  harshness,  and  of  medium  pitch,  having  all 
the  attributes  of  that  denoting  mitral  regurgitation,  is  occasion- 
ally heard  in  cases  of  chorea  at  the  left  apex.  This  murmur 
disappears  as  the  primary  neurotic  disease  itself  disappears ;  its 
intensity  varies  with  different  beats  of  the  heart;  its  quality 
similarly  changes ;  and  it  may  even  temporarily  become  in- 
audible. The  murmur  in  question  is  not  localized  as  a  hasmic 
cardiac  murmur  would  be ;  it  cannot  be  referred  to  organic 
change  in  the  mitral  valve,  seeing  that  it  eventually  totally  dis- 
appears. Nor  in  many  of  the  cases  which  I  have  seen,  was  there 
the  smallest  ground  for  referring  it  to  latent  Bright's  disease,  or 
to  rheumatic  irritation  of  the  endocardium. 

"  The  most  plausible  hypothesis  seems  to  be  that  irregular  and 
occasional  reflux  takes  place  at  the  mitral  orifice,  through  dis- 
ordered action  of  the  muscular  apparatus  connected  with  the 
valve.     Just  as  the  external  choreal  movements  sometimes 

*  A  Practical  Treatise  on  the  Diseases  of  the  Heart  and  Great  Vessels,  third 
edition,  1862,  p.  95. 
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cease  for  moments  or  for  minutes  at  a  time,  so  the  cardiac 
murmurs  disappear. 

"The  main  objection  to  this  hypothesis  seems  to  arise  from  the 
difficulty  of  understanding  how  the  heart  as  a  whole  can  act 
regularly  (as  it  certainly  does  in  chorea),  and  yet  part  of  its 
substance  contract  irregularly.  Still  the  same  contradictory 
state  of  things  may  sometimes  be  witnessed  in  the  voluntary 
muscles,  portions  of  which  may  twitch  automatically  whilst  the 
remainder  of  their  substance  is  quiescent. 

"  The  same  kind  of  disorder  may  conceivably  be  the  cause  of 
certain  mitral  regurgitant  murmurs  attending  dilated  hypertrophy 
of  the  left  ventricle,  and  disappearing  under  treatment.  So,  too, 
may  be  explained  a  fact,  for  which  it  seems  otherwise  impossible 
to  suggest  a  plausible  theory,  that  in  certain  cases  of  soft,  flabby, 
and  possibly  fattily  atrophous  heart,  a  murmur  at  the  left  apex 
will  occasionally  be  heard,  though  as  a  rule  completely  absent." 

Here  Dr.  Walshe  distinctly  adopts,  though  manifestly  with 
misgivings  as  to  its  soundness,  the  doctrine  of  musculo-papillary 
spasm,  in  explanation  not  only  of  choreic  cardiac  murmur,  but 
also  of  that  which  is  occasionally  heard  at  the  left  apex  in  flabby 
and  fatty  hearts,  and  of  winch  no  other  theory,  satisfactory  to 
him,  has  been  offered. 

I  have  already  urged  a  strong,  and,  as  it  seems  to  me,  insuper- 
able objection,  in  terms  admitted  by  Dr.  Walshe  himself,  to  the 
hypothesis  of  spasm  of  the  papillary  muscles  in  chorea.  This 
objection  applies  with  even  increased  force  to  its  admission  in 
explanation  of  dynamic  murmur  in  soft  and  weakened  hearts, 
in  connexion  with  which  no  evidence  of  nervous  excitability 
exists  ;  and,  with  great  respect  for  Dr.  Walshe,  I  venture  to 
believe  that  another  and  much  more  rational  explanation  of 
these  murmurs  may  be  offered,  as  I  will  endeavour  to  show. 

Dr.  Walshe  believes  that  systolic  basic  murmurs  may  arise  from 
violent  excitement  of  the  heart,  either  through  increased  force 
of  the  current,  or  by  derangement  of  its  line  of  transit.  This 
he  has  witnessed  not  only  in  hysterical  females,  but  likewise  in 
nervous  male  subjects.  In  hypertrophy  with  dilatation,  systolic 
murmur  may,  according  to  him,  be  produced  at  the  base,  by  mis- 
direction of  the  current  against  the  edges  of  the  arterial  orifices. 
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I  have  never  met  with  an  indubitable  example  of  dynamic 
murmur  at  the  base  of  the  heart  j  all  systolic  murmurs  in  this 
situation,  not  dependent  upon  disease  of  the  arterial  valves  or 
orifices,  are,  in  my  judgment,  of  hsemic  origin ;  at  least  I  have 
never  met  with  any  which  could  not  on  that  assumption  be 
satisfactorily  explained. 

In  1854  Dr.  Stokes  *  whilst  discussing  the  subject  of  func- 
tional murmurs,  after  referring  to  the  opinions  of  Hope  and 
Walshewho  locate  them  exclusively  in  the  arterial  orifices,  says : 
"  But  we  must  be  cautious  in  rejecting  the  opinion  that  inorganic 
murmurs  may  be  seated  in  the  mitral  orifice.  I  cannot  help 
believing  that  I  have  observed  cases  of  inorganic  murmurs, 
which,  so  far  as  physical  signs  went,  were  closely  similar  to 
those  of  ordinary  mitral  disease  with  regurgitation  into  the 
auricles."  He  observed-f*  prolonged  first  sound,  passing  into 
bellows  murmur,  in  the  space  midway  between  the  nipple  and 
the  left  margin  of  the  sternum,  in  continued  and  relapsing  fever; 
in  measles  of  asthenic  character ;  and  in  typhoid  variola.  He 
quotes  a  case  of  maculated  typhus,  observed  by  Drs.  Heslop  and 
Lyons  in  the  Meath  Hospital,  in  which,  after  the  first  week  of 
convalescence,  the  first  sound  of  the  heart  was  prolonged ;  and  in 
the  course  of  a  relapse  of  brief  duration,  this  prolongation  passed 
into'  bellows  murmur,  which  continued  through  a  second  relapse 
of  ephemeral  character,  after  which  the  patient,  a  young  female, 
rapidly  convalesced,  with  complete  subsidence  of  abnormal  car- 
diac signs. 

In  connexion  with  this  case,  Dr.  Stokes  remarks  on  the  greater 
frequency  of  murmur  of  this  character  in  typhoid  than  in  typhus 
fever ;  and  proceeds  to  observe,  that  "  The  prolongation  of  the 
first  sound  of  the  heart,  whatever  be  its  cause,  is  closely  related 
to,  though  certainly  different  from,  inorganic  murmur.  It  is 
true  that  the  same  general  causes  seem  to  give  rise  to  both." 
He  adds :  "  It  appears  to  arise  from  irregular  contraction  of  the 
muscular  fibrillse.  In  some  cases,  especially  in  thin  persons,  we 
have  found  it  attended  with  a  peculiar  vermicular  sensation  to 
the  touch,  very  different  from  the  fremitus  of  organic  valvular 

*  Diseases  of  the  Heart  and  Aorta. 
t  Opus  dial.,  p.  428  and  502. 
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disease.  Like  the  anaemic  murmur  it  subsides  during  or  after 
the  convalescence  of  the  patient,  but  I  think  that,  when  well 
established,  its  ultimate  disappearance  occurs  much  later  than 
that  of  a  true  murmur." 

A  girl  aged  twelve,  six  days  ill  of  simple  non- maculated  fever, 
exhibited  prolonged  first  sound  ;  on  the  ninth  day,  coincidently 
with  increase  of  fever,  and  of  the  rate  and  force  of  the  heart's 
action,  this  passed  into  bellows  murmur,  loudest  between  the  left 
margin  of  the  sternum  and  the  nipple,  but  traceable,  with  pro- 
gressively decreasing  intensity,  downwards  towards  the  nipple, 
and  upwards  in  the  course  of  the  aorta ;  it  ceased  when  the 
patient  sat  up.  On  the  eleventh  day,  with  increase  of  weakness, 
the  first  sound  and  the  murmur  ceased  to  be  audible,  save  faintly, 
behind  the  sternum.  Stimulants  were  given ;  the  action  of  the 
heart  improved  within  an  hour ;  and  on  the  following  day  both 
first  sound  and  murmur  were  again  distinctly  audible,  the 
pulse  being  92.  Convalescence  now  set  in;  the  pulse  came 
down ;  the  murmur  gradually  faded  away ;  and  at  the  end  of  a 
little  more  than  a  week,  the  patient  was  discharged  quite  well, 
the  murmur  having  entirely  ceased.* 

The  preceding  observations  on  the  subject  of  dynamic  mur- 
murs possess  a  very  high  value,  derived  from  the  authority  of 
the  writer.  They  refer  to  examples  of  evanescent  cardiac 
murmur,  not  basic,  in  association  with  asthenic  fever,  gradually 
disappearing  with  the  progress  of  convalescence,  and  vanishing 
with  restored  health. 

The  murmur  was,  therefore,  neither  organic  nor  anaemic  in 
origin. 

To  what  cause,  then,  is  it  to  be  attributed  ?  I  hesitate  not 
to  answer,  to  parietal  debility  of  the  left  ventricle.  Of  this,  but 
in  a  minor  degree,  it  furnishes  evidence  similar  to  that  afforded 
by  suppression  of  the  first  sound  in  low  typhus,  as  noticed  by 
Doctor  Stokes. 

Doctor  M'Dowel  has  publishedf  several  cases  of  dilatation  of 
the  left  ventricle,  with  consequent  mitral  incompetence  and 
regurgitant  murmur,  without  valvular  disease. 

*  Dublin  Quarterly  Journal  of  Medical  Science,  vol.  xiv. 
t  Opus  chat, 
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Doctor  Bristowe  has  likewise  published*  several  such  cases;  but, 
in  some  of  these  there  was,  in  addition  to  dilatation  of  the  left 
ventricle,  shortening  and  atrophy  of  the  musculi  papillares  and 
chordae  tendineas,  to  which,  in  part,  he  attributes  the  mitral 
regurgitation  and  systolic  apex-murmur.  As  causes  of  regur- 
gitation, Bristowe  denies  the  efficiency  of  anaemia,  which  "  will 
not  explain  incompetence,"  and  of  fibrinous  concretions  ;  and  he 
doubts  the  occurrence  of  dilatation  of  the  auriculo-ventricular 
orifice  to  a  degree  sufficient  to  give  rise  to  reflux.  The  murmur 
audible  with  the  first  sound  and  at  the  apex,  in  his  cases,  he 
attributes  to  "  disproportion  between  the  size  of  the  ventricular 
cavities  and  the  length  of  the  musculi  papillares  and  chordae 
tendineaa." 

Doctor  Hare  detailed  before  the  Pathological  Society  of 
London,  a  case  in  which  he  attributed  mitral  incompetence  to 
lateral  displacement  of  the  points  of  origin  of  the  musculi 
papillares,  and  the  consequent  contraction  of  the  latter  in  an 
altered  direction. 

Doctor  Walshe,  discussing  the  subject  of  mitral  regurgitant 
murmurf  says :  "  In  rare  instances  it  may  be  of  dynamic 
mechanism." 

Stark  j  is  of  opinion  that  in  chlorosis,  the  fibres  of  the  walls 
of  the  ventricles  undergo  relaxation,  in  consequence  of  the 
temporary  derangement  of  nutrition  which  defect  of  red  blood 
cells  entails.  From  this  results  passive  dilatation  of  the  chambers 
of  the  heart,  and,  possibly  also,  relative  inadequacy  of  the  mitral 
valve. 

Doctor  Parrot§  holds  that  all  murmurs  designated  anaemic, 
have  their  seat  at  the  tricuspid,  not  the  aortic  orifice;  and  that 
a  large  proportion  of  murmurs  arising  in  the  course  of  acute 
rheumatism  are  produced  in  the  former  situation,  as  the  result  of 
debdity  and  yielding  of  the  walls  of  the  right  ventricle,  of  dila- 
tation of  the  tricuspid  orifice,  and  consequent  inadequacy  of  the 
tricuspid  valve. 

*  British  and  Foreign  Med.  Chirurg.  Review,  vol.  xx. 
t  Opus  citat.,  p.  100. 

t  Gazette  Ilebdomadaire,  Paris,  1863  ;  and  Archives  Gtn&rales  de  Mcdccine,  1866. 
§  Archives  G/n&ales  de  Me'decine,  1866,  vol.  xi. ;  and  Dublin  Quarterly  Journal  of 
Medical  Science,  November,  1869,  p.  590. 
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Doctor  Wilks*  believes  that  all  mitral  systolic  murmurs 
associated  with  chorea  are  organic;  and  the  result,  not  of  rheu- 
matism, but  of  the  chorea  itself.  In  all  such  cases  he  has  found 
the  endocardium  in  the  vicinity  of  the  mitral  opening,  studded 
with  minute  bead-like  vegetations  of  fibrin,  disposed  in  rows. 

Da  Costa  f  has  met  with  non-organic  mitral  murmur  in 
cases  of  obstructed  pulmonary  circulation ;  tubercular  infiltra- 
tion ;  asthma ;  pneumonia ;  and  in  a  case  of  pleuritic  effusion, 
in  which,  on  examination  of  the  body,  the  valves  were  found 
unaltered.  He  admits  the  possibility  of  temporary  mitral  regur- 
gitation ;  but  considers  it  not  unlikely  that  many  examples  of 
mitral  murmur  are  due  to  vibration  of  the  blood,  produced  by 
increased  tension  of  the  mitral  valve  during  temporary  excite- 
ment of  the  heart,  and  favoured  by  a  spaneemic  state  of  the 
blood. 

I  cannot  admit  tension  murmurs.  I  have  never  met  with 
an  example  of  such.  The  vibration  theory,  if  correct,  should 
apply  to  all  cases  of  nervous  palpitation  in  anaemic  subjects, 
and  vibration  murmurs  should  be  audible  in  all  such  cases. 
Yet  how  small  the  per-centage  of  these  cases  is,  in  which  mitral 
murmur  is  actually  present,  all  clinical  observers  can  testify ; 
and,  as  Dr.  Cuming  j  justly  remarks,  the  murmur  when  heard, 
if  due  to  vibration  of  the  blood,  should  be  conducted  by  the 
current .  into  the  aorta  and  be  there  audible,  wliich  is  noto- 
riously not  the  case.  The  situation  of  maximum  loudness  of 
the  murmur  indicated  by  Doctor  Da  Costa,  namely,  the  third 
intercostal  space,  is  suggestive  of  its  possible  origin  in  the 
pulmonary  artery ;  of  such  a  murmur  I  shall,  in  the  sequel, 
furnish  some  examples,  and  in  subjects  in  whom  the  absence 
of  organic  lesion  was  legitimately  presumable. 

Doctor  Da  Costa  is  further  of  opinion,  that  functional  val- 
vular disorders  may  lead  to  organic  valvular  disease ;  the  series 
being,  derangement  of  the  action  of  the  heart,  functional  in- 
adequacy of  the  valves,  hypertrophy,  organic  valve-disease. 

I  fail  to  perceive  how  hypertrophy,  as  such,  can  lead  to 

*  Medical  Times  and  Gazette,  February,  1869. 

+  American  Journal  of  the  Medical  Sciences,  July,  1869. 

%  Dublin  Quarterly  Journal  of  Medical  Science,  November,  1869,  p.  591. 
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organic  disease  of  the  valves.  In  simple  hypertrophy,  as  ex- 
emplified in  chronic  renal  disease,  no  such  consequence  as 
disease  of  the  valves  is  ordinarily  met  with. 

Bamberger  is  of  opinion,  that  the  so-called  anaemic  murmurs ; 
those  which  occur  occasionally  in  fever,  and  many  of  those 
which  are  developed  in  the  course  of  rheumatism,  are  veritable 
mitral  reflux  murmurs ;  and  that  they  are  clue  to  a  weakened 
state,  of  the  papillary  muscles,  in  consequence  of  which  the  valve 
is  not  rendered  sufficiently  tense,  and  after  vibrations  are  per- 
mitted. 

M.  Eaynaud*  contrasts  non-organic  and  organic  murmurs  . 
as  follows :  viz.,  "  In  the  first  (non-organic)  the  seat  is  at  the 
base  of  the  heart;  it  is  propagated  in  the  direction  of  the  ascend- 
ing aorta ;  it  is  soft  and  intermittent.  The  second  (organic)  is 
rougher ;  it  assumes  to  some  extent  the  character  of  the  bruit 
de  scie,  bruit -de  lime,  or  bruit  de  rape;  it  is  more  fixed,  and,  if  it 
occupy  the  aortic  orifice,  the  lesion  is  well  pronounced,  and  pos- 
sesses other  characters." 

It  can  now,  however,  be  no  longer  maintained  that  the  seat 
of  non-organic  murmur  is  exclusively  basic.  Nor,  indeed,  that 
murmurs  of  organic  origin  are  invariably  rough,  and  exhibit  the 
characters  above  mentioned. 

Doctor  Peacock  has  given  a  list  of  cases,  five  in  number,  in 
which  mitral  regurgitation  was  announced  by  systolic  murmur 
at  the  apex ;  but,  in  four  of  these  cases,  there  was,  in  addition 
to  dilatation  of  the  mitral  orifice,  disease  of  the  mitral  valve 
in  greater  or  less  degree.  In  the  fifth  case  there  was  adhesion 
of  the  pericardium,  with  left  ventricular  hypertrophy  and  dila- 
tation, and  enlargement  of  the  mitral  orifice,  but  "no  material 
valvular  disease."f 

That  non-organic  mitral  regurgitant  murmur  may  arise  from 
causes  other  than  those  above  mentioned,  I  have,  in  another 
place,!  endeavoured  to  show.  I  have  given  cases  to  illustrate 
the  occurrence  of  such  murmur  in  connexion  with  anaemia, 
purpura,  masturbation,  and  excessive  tobacco-smoking.    To  this 

*  Nouveau  Dictionnaire  de  M6decine,  p.  388. 

t  On  Some  of  the  Causes  and  Effects  of  Valvular  Disease  of  the  Heart,  1865. 
$  British  Medical  Journal,  November  16th  and  23rd,  1867. 
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list  I  would  now  add  chorea,  and  weak  and  fatty  heart  (see 
cases  of  J.  O'B.  and  E.  Burrows).  It  is  quite  true  that  in  none 
of  these  cases,  except  those  referred  to  under  the  last-mentioned 
two  heads,  has  the  negative  diagnosis  in  relation  to  organic 
disease  been  confirmed  by  the  evidence  of  post  mortem  exami- 
nation of  the  body ;  because  no  opportunity  for  such  was  pre- 
sented. But  the  cessation  of  the  murmur  under  treatment, 
coincidently  with  the  disappearance  of  irregularity  in  the 
heart's  action,  and  the  general  improvement  of  the  patient's 
health,  constitute  presumptive  evidence  amply  sufficient  to 
warrant  the  diagnosis  given. 

In  the  paper  above  referred  to,  I  have  expressed  the  opinion, 
"  that  an  explanation  of  the  occurrence  of  murmur  under  the 
circumstances  now  stated,  must  be  sought  mainly  in  physiologi- 
cal considerations  having  reference  to  the  mode  of  combination, 
the  direction,  and  the  relative  force  of  contraction  of  the  musculi 
papillares  of  the  left  ventricle.  That  a  yielding  of  a  particular 
portion  of  the  walls  of  the  ventricle  during  the  centripetal 
movement  which  takes  place  in  the  act  of  contraction,  may  so 
alter  the  direction  in  which  one  or  both  of  the  musculi  papillares 
act  upon  the  segments  of  the  mitral  valve,  as  totally  to  invert 
their  function,  by  rendering  them  effective  agents,  not  in 
closing,  but,  in  opening  the  orifice  of  communication  with  the 
auricle,  seems  legitimately  presumable  from  what  occurs  in  the 
right  ventricle,  under  similar  circumstances,  as  shown  by  the 
late  Mr.  W.  King. 

"  Such  yielding  may  be  due,  not  as  in  the  right  ventricle,  to 
simple  engorgement,  but  either  to  a  want  of  sufficient  contrac- 
tile power  in  a  particular  part  of  the  walls  of  the  ventricle,  or 
to  ataxy  or  want  of  co-ordination  in  the  contraction  of  the 
different  portions  of  those  walls. 

"  Without  committing  myself  to  a  definite  theory  on  this 
subject,  I  may  state  shortly  the  view  which  I  entertain  as  to 
its  pathology.  The  musculi  papillares  of  the  left  ventricle  (as 
also  of  the  right)  are  so  placed  that  in  the'  state  of  complete 
ventricular  systole  they  interlock,  or  pass  to  opposite  sides  of 
the  chamber.  In  virtue  of  this  interchange  of  position  they  so 
act  upon  the  segments  of  the  mitral  valve,  that  the  lines  or 
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axes  of  their  contraction  decussate  at  an  acute  angle,  and  the 
valves  are  drawn,  each  towards  the  opposite  side  of  the  ven- 
tricle. Such  a  movement  can  take  place  manifestly  only  at  the 
acme  of  ventricular  systole,  causing  active  closure  of  the  valves, 
tension  of  these  and  of  the  chordee  tendinese,  and  the  sharp 
"  click"  constituting  the  terminal  portion  of  the  first  sound.  If 
from  any  cause  whatever,  involving  inability  of  the  ventricle  to 
empty  itself,  such  as  yielding  of  a  particular  portion  of  its  walls 
during  their  centripetal  movement  in  the  act  of  systole,  the 
muscidi  papillares  are  prevented  from  performing  the  movement 
of  transposition  already  indicated,  they  will  act  upon  the  valves, 
not  in  the  direction  of  the  opposite  wall  of  the  ventricle,  but 
towards  that  from  which  they  take  their  origin,  and  will  there- 
fore divaricate  the  valves,  and  permit  regurgitation. 

"  It  has  been  objected  that  as,  according  to  this  view,  the 
closure  of  the  valves  is  effected  only  at  the  acme  of  systole,  re- 
gurgitation may  have  taken  place  previously  to  its  occurrence. 

"But  it  should  be  remembered  that  the  closure  of  the  valves  is 
passive,  quoad  the  pressure  of  the  mass  of  blood  in  the  ventricle 
at  the  commencement  of  systole,  and  that  their  active  closure  is 
terminal,  and  rather  an  act  of  tension  to  prevent  their  being- 
reversed  at  the  acme  of  ventricular  systole.  If,  at  this  moment, 
when  the  chorda?  tendineae  are  made  tense  by  the  contraction  of 
the  corresponding  papillary  muscles,  one  of  them  is  made  to  act 
in  the  direction  of  the  attached  margin  of  the  valve  with  which 
it  is  connected,  owing  to  an  irregular  or  centrifugal  movement 
of  a  portion  of  the  wall  of  the  ventricle,  the  segment  of  the 
valve  so  acted  upon  is  of  necessity  raised  off  the  auriculo-ven- 
tricular  opening,  and  regurgitation  takes  place  at  the  close  of 
systole. 

"It  is  worthy  of  remark,  as  bearing  upon  this  view,  that  regur- 
gitant murmurs  of  this  character  are  always,  so  far  as  I  have 
observed,  postsystolic,  or  occupy  the  terminal  portion  of  the 
period  of  systole." 

Finally  I  draw  the  following  conclusions  : 
"  1.  That  regurgitation  may  take  place  at  the  mitral  orifice 
independently  of  disease  of  the  valves,  and  of  dilatation 
of  the  orifice  of  the  ventricle. 
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"  2.  The  murmur  which  announces  this  form  of  regurgitation 
is  faint  and  abbreviated,  usually  confined  to  the  area  of  the 
apex,  and  not  associated  with  embarrassment  of  respira- 
tion, vascular  turgescence,  or  the  other  usual  signs  of 
organic  mitral  regurgitation. 

"  3.  The  pulse  associated  with  this  murmur  is  quick,  abrupt, 
and  feeble ;  and  either  rhythmically  irregular,  or  of  the 
alternately  ascending  and  descending  character  previously 
described. 

"  4.  Examples  of  this  murmur  may  be  met  with  in  those  who 
are  the  subjects  of  antenna,  or  purpura;  or  who  have 
become  enfeebled  by  masturbation,  or  by  the  excessive 
use  of  tobacco." 

To  the  list  above  given  I  would  now  add  chorea,  and  fatty 
softening  of  the  left  ventricle,  as  previously  stated. 

With  the  experience  I  have  since  had,  I  incline  to  endorse 
the  opinions  thus  expressed  seven  years  ago,  and  am  satisfied, 
whatever  may  be  the  value  of  the  theory  propounded,  that 
causes,  of  which  the  above  are  examples,  which  debilitate  the 
ventricular  walls,  may  act  indirectly  as  causes  of  mitral  reflux 
of  uncertain  duration,  but  generally  amenable  to  treatment. 

Doctor  Cuming  of  Belfast,  has  published,*  in  a  paper  of  great 
practical  value,  the  particulars  of  two  cases  of  similar  import  to 
the  foregoing.  In  both,  systolic  murmur  confined  to  the  mitral 
area  existed ;  and  in  one  of  these  (case  of  E.  C.)  pulmonary  and 
general  vascular  engorgement  with  anasarca  were  present ;  the 
patient  died ;  there  was  no  dilatation  of  the  left  ventricle,  no 
atrophy  of  the  musculi  papillares  or  chorda?  tendinete,  and  no 
disease  of  the  mitral  valve,  or  only  a  slight  warty  growth  upon 
it  quite  inadequate  to  cause  regurgitation.  The  muscular  struc- 
ture of  the  heart  is  reported  as  healthy ;  but,  microscopic  exami- 
nation of  it,  which  constitutes  the  only  reliable  evidence, 
negative  or  positive,  on  this  subject,  is  not  mentioned.  This 
case  is  the  first,  as  far  as  I  am  aware,  in  which  mitral  reflux 
murmur,  accompanied  by  the  usual  symptoms  of  advanced 
organic  disease ;  viz.,  pulmonary  engorgement,  hemoptysis,  and 
anasarca,  existed;  and  in  which  dissection  demonstrated  the 
*  Dublin  Quarterly  Journal  of  Medical  Science,  May,  1868. 


DYNAMIC  MURMURS. 


285 


absence  of  anomaly  or  disease  in  the  cavities,  walls,  or  valves  of 
the  heart.  ■  I  have,  since  that  elate,  met  with  two  cases  similar 
in  their  principal  features  to  the  foregoing,  which,  with  the  re- 
sults of  post  mortem  examination  of  the  bodies,  are  given  in  the 
sequel  (cases  of  J.  O'B.  and  E.  Burrows). 

In  Dr.  Cuming's  second  case  the  patient  had  been  weakened 
by  purging ;  no  antecedent  murmur  existed,  as  he  had  been  ex- 
amined and  passed  for  a  life  assurance  office.  At  the  period  of 
report,  a  soft  bellows  murmur  of  systolic  rhythm  and  mitral 
diffusion  existed ;  but  it  ceased  after  brief  tonic  treatment,  co- 
incidently  with  restoration  of  perfect  health. 

This  case  presents  many  features  of  resemblance  to  those 
published  by  me  in  the  preceding  year,  and  to  which  Dr. 
Cuming  refers.  He,  however,  misapprehends  the  meaning  I 
desired  to  convey  when  I  stated  that  the  absence  of  pulmonary 
congestion  in  my  cases  was,  pro  tanto,  evidence  of  the  absence  of 
valvular  disease.  I  did  not,  by  any  means,  intend  thereby  to  in- 
timate that  pulmonary  and  systemic  engorgement,  followed  by 
the  usual  results,  may  not  occur  in  such  cases.  I  only  wished 
to  point  out  by  the  observation  alluded  to,  the  temporary 
character,  and,  inferentially,  the  non-organic  cause  of  the  mur- 
mur in  my  cases. 

I  am  entirely  of  Dr.  Cuming's  opinion  when  he  states  that 
"  it  is  very  probable  that  several  of  Dr.  Hayden's  cases  would 
have  exhibited  signs  of  pulmonary  and  systemic  congestion  had 
the  regurgitation  not  yielded  to  treatment." 

From  what  has  preceded,  I  feel  warranted  in  concluding  that  a 
a  murmur,  postsystolic  in  time;  in  continuity  with  the  first  sound; 
extending  to  a  variable  length  into  the  short  pause ;  loudest  at  the 
apex,  to  which  in  most  cases  it  is  confined ;  loudest,  likewise,  in 
the  recumbent  posture,  and  diminished  in  intensity,  or  temporarily 
suspended,  when  the  erect  posture  is  assumed ;  unaccompanied 
by  the  symptoms  and  signs  of  pulmonary  congestion,  and  by 
outward  displacement  of  the  apex-beat ;  and  associated  with 
rapid  changes  in  the  rate  of  cardiac  and  radial  pulsation,  irre- 
spectively of  physical  exertion,  indicates  mitral  reflux  vntlwut 
structural  lesion  at  the  mitral  orifice,  or  permanent  dilatation  of 
the  left  ventricle.  I  further  hold,  but  not  with  equal  confidence, 
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that  in  such  a  case  the  walls  of  the  left  ventricle  would  be  found 
in  a  softened  or  atonic  condition,  and  that  to  this,  as  previously 
explained,  the  murmur  would  be  due. 

The  murmur  is  faint,  soft,  and  blowing  in  character ;  and,  in 
the  instances  which  have  come  under  my  notice,  has  fallen  short 
sound  j  ctlt/liou^li  it  is  conceivable  that  such  should 
not  invariably  be  the  case.  In  the  two  examples  above  referred 
to,  in  which  I  had  the  advantage  of  a  post  mortem  examination 
of  the  bodies,  the  result  as  regards  the  state  of  the  valves  was 
negative. 

Doctor  Nixon  recently  read  before  the  Medical  Society  of  the 
College  of  Physicians  a  paper  on  this  subject,  which  was  charac- 
terized by  very  considerable  research  and  ability*  He  sub- 
mitted the  details  of  five  cases,  in  three  of  which  he  had  the 
advantage  of  examining  the  body  after  death.  In  all  three  the 
mitral  valve  was  unaltered,  and  apparently  adequate  to  close  the 
orifice ;  but,  in  two  of  these,  the  muscular  structure  of  the  left 
ventricle  was  in  a  state  of  fatty  degeneration.  The  third  was 
an  example  of  chronic  meningitis  and  general  mal-nutrition.  Of 
the  two  cases  in  which  death  did  not  follow,  one  was  that  of  a 
delicate  female,  who  had  been  greatly  reduced  by  flooding, 
during  a  miscarriage,  eight  months  previously,  and  in  whom 
both  a  basic  and  an  apex-murmur  existed,  which  ceased  under 
treatment.  The  other  was  that  of  a  young  lady,  who  exhibited 
a  murmur,  only  during  nervous  palpitation  following  mental 
disturbance  or  the  use  of  green  tea. 

It  will  be  observed,  that  in  all  these  cases,  except  the  last, 
there  was  general  debility ;  and,  in  two  of  the  number,  the  left 
ventricle  was  proved,  by  dissection,  to  be  in  a  state  of  fatty 
softening.  In  the  case  of  the  young  lady,  nervous  debility  may 
be  inferred. 

Doctor  Nixon  is  of  opinion,  that  the  conditions  under  winch 
functional  mitral  murmur  has  been  met  with  are  so  various,  that 
no  single  explanation  of  the  mode  of  its  occurrence  will  suffice ; 
but  that,  in  most  cases,  it  is  caused  by  derangement  of  the  con- 
sentaneous action  which  normally  subsists  between  the  muscular 
walls  of  the  left  ventricle  and  the  papillary  muscles  of  that 

*  Dublin  Journal  of  Medical  Science,  June,  1873. 
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chamber;  and  that  this  is  clue  "  to  some  defect  in  the  vital  power 
or  condition  of  the  heart  itself,  which  leads  either  to  atony  of  the 
papillary  muscles,  or  derangement  in  the  rhythm  of  their  move- 
ments." I  believe  that  in  most  cases,  if  not  in  all,  debility  of 
the  walls  of  the  left  ventricle  may  be  reasonably  supposed  to 
exist,  and  that  the  hypothesis  which  I  have  ventured  to  propound 
affords  not  only  the  most  generally  applicable,  but  the  most 
rational  explanation  of  the  phenomenon. 

Doctor  Nixon's  observations  as  to  the  differential  diagnosis  of 
this  murmur  are  most  judicious.  The  features  upon  which  he 
relies,  as  of  positive  diagnostic  value,  may  be  briefly  set  forth  as 
follows : 

1.  The  murmur  is  intermittent,  and  variable  as  to  intensity. 

2.  Usually  present  in  the  recumbent  posture,  it  generally 

ceases  when  the  patient  sits  up. 

3.  It  is  loudest,  not  at  the  apex,  but  over  the  body  of  the 

ventricle  (Da  Costa). 
4  There  is  usually  absence  of  pulmonary  distress,  and  of 
accentuation  and  doubling  of  the  second  sound. 

5.  There  is  no  alteration  in  the  size  or  position  of  the  heart. 

6.  The  radial  pulse  is  variable  as  to  rate  and  volume. 

The  foregoing  observations  are  of  the  utmost  importance.  I 
am  not  in  a  position  to  affirm  all  the  rules  just  laid  down  for 
testing  this  murmur ;  but  I  have  no  hesitation  in  subscribing  the 
majority  of  them,  and  in  declaring  that  Dr.  Mxon's  paper  is, 
in  my  judgment,  the  most  valuable  contribution  hitherto  made 
towards  the  differential  diagnosis  of  functional  murmur  at  the 
mitral  orifice. 

Skoda,  writing  of  the  diagnostic  value  of  accentuated  second 
sound  in  the  pulmonary  artery,  as  positive  evidence  of  regurgi- 
tation at  the  mitral  orifice  in  cases  of  systolic  murmur  at  the 
apex,  says:*  "If  the  force  of  this  sound  be  not  increased,  the 
murmur  then  indicates  that  the  surfaces  of  the  valves,  or  the 
lining  membrane  of  the  ventricle  about  the  arterial  openings,  are 
roughened." 

Doctor  Todd,  likewise,  held  the  opinion  that  a  rough  condition 
of  the  ventricular  surface  of  the  mitral  valve  was  competent,  of 

*  Opus  ciiat.,  p.  229. 


288 


PHYSICAL  SIGNS  OF  DISEASE  OF  THE  HEART. 


itself,  to  give  rise  to  systolic  murmur  in  the  mitral  area,  liable 
to  be  confounded  with  that  of  mitral  reflux.* 

He  says  :  "  But  if  the  deposit  take  place  on  the  ventricular 
surface  of  the  valve  (and  it  generally  does  so  on  the  ventricular 
surface  of  its  inner  curtain)  then  you  have  no  disturbance  of 
valvular  function.  In  both  cases,  however,  you  have  a  systolic 
bellows-sound,  and  in  both  cases  that  sound  is  best  heard  at  the 
apex  of  the  heart." 

In  the  pseudo-murmur,  however,  the  absence  of  Skoda's  sign 
of  accentuated  second  sound;  the  murmur  being  audible  to- 
wards the  base  ;  and  inaudible,  or  very  faintly  audible  beneath 
the  left  scapula,  suffice,  in  his  opinion,  to  establish  the  distinc- 
tion between  the  two  cases. 

Doctor  Walshe  also  believesf  that  "  vegetations  on  the  ven- 
tricular surface  of  the  (mitral)  valve  "  are  competent,  without 
causing  inadequacy  or  mal-adaptation  of  the  valve,  to  produce 
systolic  murmur  at  the  apex. 

The  concurrence  of  so  many  eminent  authorities  in  support  or 
acceptance  of  the  doctrine  of  systolic  murmur  of  maximum  in- 
tensity at  the  apex,  due  to  simple  roughening  of  the  ventricular 
surface  of  the  mitral  valve,  or  of  the  adjacent  portion  of  the  ven- 
tricular wall,  and  liable  to  be  confounded  with  that  of  mitral 
incompetency,  would  seem  to  constitute  it  an  established  dogma 
in  cardiac  diagnostics. 

Nevertheless,  I  venture  to  question  its  soundness,  and  to  ex- 
press a  doubt  that  it  rests  upon  stronger  evidence  than  a  priori 
reasoning.  At  least,  I  have  never  fallen  upon  the  details  of  a 
case,  in  which  murmur  of  the  site  and  rhythm  above  mentioned, 
viz.,  "  systolic  murmur  best  heard  at  the  apex  of  the  heart,"  was 
satisfactorily  traceable  to  the  cause  now  alleged,  to  the  exclusion 
of  all  others  competent  to  produce  it.  Nor  have  I  met  with  a 
single  example,  in  the  living,  which  would  warrant  me  in  assign- 
ing to  the  alleged  murmur,  even  provisionally,  a  place  in  cardiac 
pathology.  I  have,  however,  met  with  an  example  of  basic 
systolic  murmur  due  to  roughening  of  the  ventricular  surface 
of  the  mitral  valve. 

*  Clinical  Lectures,  second  edition,  1861,  p.  77. 
t  Opus  citat.,  p.  99. 
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Doctor  Todd  lays  too  much  stress,  in  regard  to  differential 
diagnosis,  upon  the  fact  that  this  murmur  is  heard  but  feebly, 
or  not  at  all,  at  the  left  scapula;  on  the  absence  of  intensified 
second  sound  ;  and  on  the  less  degree  of  disturbance  of  the  heart 
laid  general  distress  which  accompany  it,  as  compared  with  the 
murmur  of  veritable  mitral  regurgitation. 

I  have  repeatedly  found  indubitable  mitral  regurgitant  mur- 
mur of  organic  origin,  totally  inaudible  at  the  left  scapula  and 
unaccompanied  by  intensified  second  sound.  Indeed,  such  is 
the  rule  in  the  case  of  soft  murmurs  of  recent  origin,  and 
occurring  in  a  feeble  heart  before  appreciable  derangement  of 
the  pulmonary  circulation  has  supervened.  As  above  shown, 
these  negative  signs  and  symptoms  are  characteristic  of  func- 
tional mitral  murmur. 

Dr.  Todd  indicates,  however,  the  true  distinction  between  sys- 
tolic murmur  at  the  apex  due  to  simple  roughening  of  the  ven- 
tricular surface  of  the  mitral  valve,  and  the  murmur  of  mitral 
reflux  to  whatever  cause  due,  when  he  says  that  the  former 
"  may  be  heard  well  up  to  the  base  of  the  heart."    Not  only 
may  it  be  so  heard,  but  it  is  absolutely  loudest  at  the  right 
base,  and  audible  throughout  the  arch  of  the  aorta  and  its  pri- 
mary branches  with  great  distinctness.    If,  with  such  a  murmur, 
likewise,  but  less  distinctly,  audible  at  the  apex,  and  unaccom- 
panied by  the  other  evidence  of  mitral  regurgitation  mentioned 
by  Dr.  Todd,  the  second  sound  in  the  aorta  be  unimpaired 
and  free  from  murmur,  the  diagnosis  of  a  systolic  murmur  of 
efflux  in  the  aorta  from  roughening  of  the  ventricular  surface 
of  the  anterior  mitral  segment,  or  of  the  adjacent  portion  of  the 
ventricle,  may  be  positively  made. 

Pseudo-murmurs  are  sounds  simulating  cardiac  murmurs,  or 
liable  to  be  mistaken  for  them.  They  arise  from  two  sources ; 
namely,  pericarditis  in  the  "  dry  "  stage,  and  exocardial  pleu- 
ritis. 

The  attrition-murmur  of  pericarditis,  before  it  has  assumed  a 
character  of  decided  harshness,  may  closely  simulate  veritable 
cardiac  murmur.  That  is  to  say,  in  the  early  stages  of  the 
affection,  when  the  free  surfaces  of  the  serous  membrane,  either 
by  congestion  of  its  vessels  and  arrest  of  its  normal  secretion,  or 
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by  fibrinous  exudation  as  yet  soft  and  plastic,  cease  to  glide 
noiselessly  over  one  another,  as  they  do  in  a  state  of  health, 
during  the  alternate  movements  of  the  heart  in  contraction  and 
dilatation.  The  resemblance  will  be  the  stronger,  and  the  diag- 
nosis proportionately  more  difficult,  when  the  attrition-sound  is 
localized  at  the  apex  of  the  heart,  as  it  occasionally  is  in  the 
first  instance.  I  have  had,  on  two  or  three  occasions,  the  op- 
portunity afforded  me  of  studying  a  pericardial  friction-sound, 
limited  to  the  apex,  in  its  nascent  stage  (see  case  of  John 
Clinton).  Such  murmurs  are  usually  soft,  and  of  single  and 
systolic  rhythm,  during  at  least  the  first  twenty-four  hours  of 
their  existence,  and  at  this  stage  are  not  readily  distinguish- 
able from  regurgitant  mitral  murmurs.  They  are,  however, 
more  superficial  in  site,  as  indicated  by  their  proximity  to  the 
ear  of  the  observer,  and  less  constant  in  character,  undergoing 
a  change  in  rhythm  and  in  quality  within  the  first  two  days. 

The  ordinary  friction-sound  of  pericarditis  is,  however,  of 
double  rhythm,  not  strictly  coincident  in  time  with  the  sounds 
of  the  heart  as  alleged  by  all  writers  on  this  subject,  with  the 
exception  of  Dr.  Walshe  and  Dr.  Hyde  Salter.*  The  first  attri- 
tion-sound coincides  with  the  impulse  and  the  first  sound  of  the 
heart,  and  is  therefore  in  the  strictest  sense  systolic.  The 
second,  however,  coincides,  not  with  the  second  cardiac  sound, 
but  with  the  early  portion  of  the  succeeding  or  long  pause,  and 
is  strictly  postdiastolic  in  rhythm.  I  have  met  with  not  more 
than  two  exceptions  to  this  rule,  which  may,  therefore,  be  re- 
garded as  constituting  an  important  element  of  distinction 
between  the  frottement  of  pericarditis  and  double  aortic  murmur. 
In  the  exceptional  instances  referred  to,  the  second  friction- 
sound  was  strictly  diastolic,  and,  therefore,  not  by  rhythm  dis- 
tinguishable from  the  bruit  of  aortic  reflux. 

Doctor  Walshe  says  :  "  When  of  regular  rhythm,  the  friction- 
murmur  falls  a  little  after  the  corresponding  valvular  sound. 
But  such  regularity  as  this  is  the  exception,  not  the  rule ;  the 
friction-murmur  may  be  very  distinct  during  the  postdiastolic 
silence,  and  occasionally  falls  between  the  first  and  second  heart 
sounds.    In  point  of  fact,  want  of  distinct  synchronism  of  the 

*  Opuscitat.,  p.  112,  and  Lancet,  July  29th,  1871. 
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murmur  with  either  of  the  two  sounds  is  a  very  habitual  and 
distinctive  attribute."* 

Sir  T.  Watson  describes  the  acoustic  phenomenon  of  pericar- 
ditis as  a  "to-and-fro"  sound,  as  "of  two  surfaces  rubbing 
backwards  and  forwards  against  one  another."f  This  is  a  just 
comparison,  and  a  most  accurate  description  of  the  sound. 

Collin;};  compared  it  to  the  creaking  of  new  leather,  and  named 
it,  from  the  resemblance,  bruit  de  cuir  ncuf.  He  says  :  "  Perhaps 
this  sound  may  be  a  constant  symptom  of  pericarditis  before  the 
existence  of  effusion  into  the  serous  envelope  of  the  heart,  a 
symptom  very  fugacious  in  cases  where  this  disease  has  termi- 
nated in  a„few  clays,  of  longer  duration  when  it  is  chronic."  He 
adds  :  "  I  explain,  then,  this  phenomenon  by  the  rubbing  of  two 
layers  of  dried  serous  membrane.  This  kind  of  desiccation 
appears  to  be  the  first  effect  of  inflammation  upon  membranous 
tissues,  etc." 

Broussais  says:§  "There  is  a  phenomenon  worthy  of  attention, 
to  which,  perhaps,  it  has  not  been  given  in  a  sufficient  degree ; 
this  is  the  noise  of  parchment,  which  may  be  distinctly  perceived 
by  means  of  the  stethoscope.  Whilst  exploring  with  this 
instrument  in  incipient  pericarditis,  one  experiences  a  sensation 
such  as  that  which  might  be  yielded  by  two  dry  bodies,  for 
example,  of  parchment,  whilst  rubbed  one  against  the  other ; 
and  this  sign,  when  combined  with  the  pain  and  anguish,  should 
leave  no  doubt  as  to  the  existence  of  inflammation." 

It  would  thus  seem  that  Broussais  fully  appreciated  the  diag- 
nostic value  of  friction-sound  as  a  sign  of  pericarditis. 

Stokes,  however,  was  the  first  writer  who  placed  in  a  clear 
light  the  pathological  significance  of  pericardial  friction-sound.  || 
By  a  course  of  rigid  observation  of  the  vital  phenomena  of  the 
disease  in  a  number  of  typical  and  highly  illustrative  examples, 
followed  by  careful  dissection  of  the  bodies,  he  conclusively 

*  Opus  cital.,  p.  112. 

t  London  Medical  Gazette,  vol.  xvi.,  part  i.,  April  11th,  1835. 
t  Les  Diverses  Methodes  d 'Exploration  de  -la  Poitrine,  etc.,  par  V.  Collin,  Paris, 
1824.  n 

§  Commentaires  des  Propositions  de  Pathologie,  1829,  torn,  i.,  p.  398. 
||  Dublin  Journal  of  Medicine  and  Chemical  Science,  vol.  iv.,  1834 ;  published 
September  1st,  1833. 
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established,  not  only  the  diagnostic  value  of  friction-sound  as 
a  sign  of  pericarditis,  but  distinguished  it  by  salient  charac- 
teristics from  other  acoustic  phenomena  in  the  region  of  the 
precorclium,  of  different  origin  and  significance,  with  which  it  is 
liable  to  be  confounded.  As  distinctive  signs  of  this  sound,  he 
dwells  upon  the  modification  which  it  undergoes  in  consequence 
of  the  local  or  general  abstraction  of  blood ;  its  sudden  super- 
vention, variable  character,  and  rapid  change  of  situation ;  its 
occurrence  with  both  sounds  of  the  heart,  where  no  sign  of  or- 
ganic disease  had  previously  existed ;  its  subsidence  under  treat- 
ment, and  not  again  becoming  audible  under  excitement.  He 
dwells  likewise  upon  tactile  vibration  or  frtfmissement,  as  dis- 
tinguishing pericarditis  from  valvular  lesion. 

I  cannot  attach  equal  value  to  this  last  mentioned  sign  as 
distinctive  of  pericarditis.  I  have  repeatedly  observed  fremis- 
sement  of  great  intensity  associated  with  valvular  murmur 
exclusively,  most  frequently  with  that  of  presystolic  rhythm, 
indicating  obstruction  at  the  mitral  opening.  No  doubt,  the 
fremitus  of  pericarditis  is  usually  double,  corresponding  in  that 
respect  to  the  friction-sound ;  but  pericardial  murmur  is  occa- 
sionally single,  and,  when  so,  it  is  usually  systolic,  and  located  at 
the  apex.  In  such  a  contingency  fremitus  might  indicate,  and 
numerically  in  about  equal  proportion,  either  constriction  of  the 
mitral  orifice,  or  pericarditis  at  the  apex.  In  a  small  percent- 
age of  cases  it  arises  from  mitral  regurgitation.  The  mode  of 
distinguishing  these  phenomena  from  one  another  will  be 
pointed  out  further  on. 

Doctor  Stokes  very  appropriately  designates  as  "  latent  peri- 
carditis" that  form  of  the  affection,  of  which  the  only  evidence 
afforded  consists  in  friction-sound,  with  or  without  fremissc- 
ment. 

Pericardial  friction-sound  is  notably  variable  in  character,  in 
site,  and  in  rhythm.  It  is  likewise  fleeting,  or  liable  to  temporary 
suppression. 

The  quality  of  the  sound  is  in  most  instances  harsh  and 
unpleasing,  and  its  pitch  may  vary,  even  in  the  same  case, 
between  the  limits  expressed  by  "  grating  "  and  "  filing." 

When  these  variations  are  presented  in  the  same  person,  they 
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are  noticeable  from  day  to  day,  the  changes  being  seldom  more 
abrupt ;  and  they  are  usually  attained,  by  gradations,  when  the 
extremes  above  mentioned  are  reached,  which,  however,  is  not 
often  the  case. 

The  site  of  pericardial  murmur  is  usually  basic ;  but  it  may 
extend  over  the  entire  precordium,  or  it  may  be  limited  to  the 
apex ;  and  the  relative  frequency  of  the  three  sites  would  be  in- 
dicated by  the  order  in  which  they  are  above  enumerated. 

The  existence  of  this  murmur  by  preference  at  the  base,  is 
explained  by  the  closer  proximity  of  the  visceral  to  the  parietal 
pericardium  in  that  situation,  owing  to  the  peculiar  configuration 
of  the  heart.  To  this  circumstance  is  likewise  due  the  fact  that, 
at  the  base,  friction-sound  is  always  of  double  rhythm.  The 
transfer  of  the  phenomenon  from  base  to  apex,  or  vice  versa,  is 
only  apparent.  Usually,  the  cases  which  present  it  most  promi- 
nently, are  those  in  which  friction  had  been  previously  audible 
over  the  entire  precordium ;  and  in  these  the  apparent  transfer  is 
due  to  suppression  of  the  sound  in  one  of  the  two  situations 
mentioned.  Occasionally,  however,  such  is  not  the  case,  and  a 
veritable  extension  of  inflammation,  to  a  previously  unaffected 
portion  of  the  pericardium,  coincides  with  adhesion  in  the  pre- 
vious situation  of  friction-sound. 

The  rhythm  of  pericardial  friction-sound  depends  upon  the 
movements,  not  the  sounds,  of  the  heart.  It  is,  therefore,  as 
already  stated,  usually  double  at  the  base;  because,  in  this  situa- 
tion, there  are  two  periods  in  the  cycle  of  cardiac  movement 
when  the  visceral  and  parietal  layers  of  the  pericardium  are  in 
mutual  contact ;  one,  corresponding  to  ventricular  systole,  during 
which  there  is  an  upward  movement  with  tension  of  the  ven- 
tricles, and  repletion  with  tension  of  the  auricles  ;  and  the  other 
coinciding  with  a  downward  movement  or  subsidence  of  the 
ventricles  in  diastole,  and  a  simultaneous  vermicular  or  vibratory 
contraction  of  the  auricles.  The  first  element  of  the  double 
sound  is  therefore  strictly  systolic,  sharp,  and  abrupt,  because  of 
the  single  and  energetic  character  of  the  ventricular  movement 
upon  which  it  depends ;  whilst  the  second  is  postdiastolic,  or 
posterior  in  time  to  the  second  sound  of  the  heart ;  less  loud, 
and  of  a  prolonged  and  shuffling  character,  in  accordance  with 
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the  weaker,  more  protracted,  and  somewhat  undulatory  move- 
ment to  which  it  owes  its  origin. 

Thus,  a  double  pericardial  friction-rhythm  is  recognised ; 
namely,  ventricular  systolic,  and  ventricular  diastolic ;  with  the 
latter  auricular  systole  coincides.  The  character  of  ventricular 
systolic  frottement  is  uniform ;  not  so,  however,  that  of  ventri- 
cular diastolic  rhythm,  because  of  its  compound  origin.  The 
latter  is  usually  composed  of  a  succession  of  short  and  abrupt 
"rubs,"  commencing,  at  the  base,  after  the  second  sound,  but 
occasionally  coinciding  with  it ;  and  sometimes,  though  rarely, 
exhibiting  by  one  of  its  elements,  a  distinct  presystolic  rhythm. 

In  my  lectures  on  "  Mitral  Obstruction,"*  I  urged  the  possi- 
bility of  mistaking  pericardial  friction-sound,  possessing  this 
rhythm  exclusively,  for  true  endocardial  presystolic  murmur. 
But,  inasmuch  as  such  rhythm,  even  in  combination,  is  rare  in 
pericarditis,  and  still  more  so  in  the  isolated  form,  the  error  of 
diagnosis  adverted  to  is  not  likely  to  be  committed. 

In  a  very  able  lecture,  published  by  the  late  Dr.  Hyde  Salteiyf- 
he  described  a  pericardial  friction-sound  of  triple  rhythm;  namely, 
ventricular  diastolic,  auricular  systolic,  and  ventricular  systolic. 
The  second  mentioned  he  truly  alleges  to  be  presystolic  in  time, 
and  liable  to  be  confounded  with  the  endocardial  murmur  of 
mitral  constriction.  He  gives,  in  illustration,  the  particulars  of 
four  cases,  which  may  be  summarized  as  follows : 

Case  1.  Triple  frottement,  which  by-and-by  became  double  by 
loss  of  one  element  (which,  in  particular,  is  not  stated) ;  auricular 
systolic  friction-sound  of  presystolic  rhythm  existed  at  the  inner 
part  of  the  right  third  intercostal  space ;  and,  after  death,  this 
was  found  to  depend  upon  a  rough  deposit  of  fibrin  upon  the 
right  auricle.  In  the  progress  of  this  case,  both  elements  of  the 
double  friction-sound  at  the  base  ceased  simultaneously. 

This  is  certainly  not  in  agreement  with  my  experience,  which 
is  to  this  effect,  that  double  friction-sound  at  the  base,  in  process 
of  abolition,  becomes  single,  for  a  brief  period,  by  loss  of  one  of 
its  elements  previously  to  final  cessation.  I  cannot  recall  a  single 
exception  to  this  rule. 

Case  2.  Female ;  albuminuria ;  presystolic  murmur  over  left 

*  Medical  Press  and  Circular,  July,  1866.       f  Lancet,  July  29th,  1871, 
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third  costal  cartilage,  one  inch  from  the  sternum,  soft,  single,  and 
audible  only  within  an  area  not  larger  than  a  halfcrown  piece_  . 
at  the  point  indicated.    On  dissection,  the  left  auricle  only  was 
found  covered  with  rough  lymph,  and  this  coincided  exactly 
with  the  seat  of  friction. 

Case  3.  A  female;  albuminuria  and  bronchitis,  with  cavity 
in  right  lung;  frottement  at  inner  part  of  right  third  intercostal 
space,  loudest  within  an  area  of  the  size  of  a  shilling,  and  audi- 
ble over  a  space  not  larger  than  a  crown  piece.  It  was  double  ; 
the  first  part  rough  and  presystolic,  the  second  fainter  and 
softer,  and  systolic  in  rhythm.  He  concludes  that  the  first  was 
auricular  systolic,  and  the  second  auricular  diastolic.  After  a 
few  days,  friction  became  general  over  the  heart.  Autopsy  : 
Kecent  general  pericarditis,  with  effusion  of  soft  lymph. 

Gase  4.  A  lady ;  sub-acute  rheumatism ;  double  frottement  in 
right  third  intercostal  space  near  the  sternum,  and  limited  in 
extent.  The  first  was  the  louder  of  the  two,  and  presystolic  in 
rhythm. 

Doctor  Hyde  Salter  has  demonstrated  the  truth  of  a  theorem 
which  I  have  long  held  to  be  demonstrable,  but  have  never  had 
the  opportunity  of  proving ;  namely,  that  the  rhythm  of  pericar- 
dial friction-sound  is  as  the  natural  movement  of  the  portion  of 
the  heart  engaged,  and  the  mobility  of  the  opposed  surfaces  ; 
and  hence,  with  a  knowledge  of  the  movements  of  the  different 
portions  of  the  heart  in  health,  a  diagnosis  of  the  seat  and  limi- 
tation of  frottement  may  be  made;  and,  conversely,  that  by 
accurate  observation  of  the  seat  and  rhythm  of  friction,  the 
natural  movements  of  the  heart  may  be  determined. 

When  the  phenomenon  is  about  to  be  suspended  in  conse- 
quence of  liquid  effusion  into  the  pericardium,  or  to  be  sup- 
pressed by  adhesion  of  its  opposed  surfaces,  the  friction-sound, 
even  at  the  base,  becomes  irregular  and,  still  later,  single  in 
rhythm  (Case  13,  Jane  Armstrong). 

At  the  apex  a  double  friction-sound  is  rarely  produced  ; 
and  of  this  an  explanation  may  probably  be  found  in  the 
peculiar  character  of  the  movements  of  this  portion  of  the 
organ.  In  systole  the  apex  moves  upwards  and  forwards 
abruptly,  and  with  much  energy,  gliding  forcibly  along  the 
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anterior  wall  of  the  pericardium  ;  but,  in  diastole  it  recedes 
from  the  anterior  wall,  sinking,  by  its  own  weight,  to  the  fundus 
of  the  pericardium;  hence,  pericarditis  at  the  apex  is  usually  an  - 
nounced  by  a  single  and  systolic  friction-sound.  The  exceptions 
are  of  two  kinds;  namely,  where  the  posterior  surface  of  the  apex 
is  also  coated  with  lymph,  and  therefore  competent  to  educe 
friction-sound  in  its  descent.  Lymph,  however,  is  very  rarely 
effused  upon  the  posterior  surface  of  the  apex,  and  hence  frotte- 
ment  of  diastolic  rhythm  at  the  apex  is  of  exceptional  occur- 
rence. Double  brmt  de  frottement,  of  basic  origin  and  great 
intensity,  may  be  likewise  audible  at  the  apex  by  transmission ; 
but,  its  relative  loudness  at  the  apex  and  the  base,  respectively, 
or  its  point  of  maximum  intensity,  would,  in  such  case,  be  a 
sufficient  guide  to  the  seat  of  its  production. 

Pericardial  friction-sounds  exhibit,  in  the  majority  of  in- 
stances, what  Dr.  Stokes  very  appropriately  designates  as  a 
"  respiratory  rhythm ;"  that  is,  a  rhythmical  intensification  cor- 
responding to  the  acts  of  inspiration.  This,  he  thinks,  may  be 
clue  either  to  descent  of  the  diaphragm  in  inspiration,  or  to 
pleuritic  friction  at  the  lower  and  anterior  portion  of  the  left 
pleura.  I  cannot,  however,  admit  either  of  these  explanations 
as  satisfactory.  The  cordiforrn  tendon  of  the  diaphragm,  to 
which  the  pericardium  is  attached,  is  all  but  motionless  in 
respiration,  as  shown  by  the  unaltered  position  of  the  apex 
during  the  fullest  inspiratory  effort ;  and  the  seat  of  great- 
est intensity  of  the  inspiratory  frottement  is  not  the  lower, 
but  the  upper  portion  of  the  precordium.  The  rhythmical  in- 
tensification of  pericardial  friction-sound,  corresponding  to  in- 
spiration, is  due,  I  doubt  not,  to  the  advance  of  the  anterior 
edge  of  the  lungs  between  the  chest  wall  and  the  pericardium 
during  inspiration,  by  which  the  opposed  surfaces  of  that  mem- 
brane are  brought  into  more  forcible  contact.  If,  from  an)r 
cause  whatever,  as,  for  example,  pleuritic  adhesion,  this  advance 
of  the  lungs  should  not  take  place,  I  venture  to  assert  that  in 
such  a  case  the  pericardial  friction-sound  would  be  devoid  of 
inspiratory  rhythm. 

The  area  of  diffusion  of  these  sounds  is  usually  circumscribed, 
or  nearly  so,  by  the  limits  of  the  precordium;  a  characteristic  by 
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winch  it  is  distinguished  from  all  other  acoustic  phenomena 
of  cardiac  origin.  In  children  it  is  usually  audible  over  the 
entire  front  of  the  chest;  and  also,  but  less  frequently,  to  a 
corresponding  extent  in  the  back,  owing  to  the  high  conducting 
properties  of  the  thorax  at  this  period  of  life.  It  attains  its 
maximum  of  intensity,  and  is  most  extensively  diffused,  when 
pericarditis  supervenes  upon  ventricular  hypertrophy  (see  case 
of  Clinton). 

In  females,  owing  to  the  same  cause  as  in  children,  Dr.  Stokes 
surmises  friction-sound  may  be  likewise  more  extensively  audi- 
ble. I  cannot  say  that  I  have  been  able  to  confirm  this  obser- 
vation. In  advanced  age,  and  in  gouty  subjects,  the  chest  walls, 
rendered  more  resonant  by  ossification  of  the  costal  cartilages, 
and  by  partial  ankylosis  of  its  articulations,  may  likewise  serve 
as  better  conducting  media  for  sound  ;  especially  that  having 
the  character  of  frottement,  which  involves  perceptible  vibra- 
tion. 

The  cause  of  pericardial  friction-sound  is  regarded  by  the  great 
majority  of  writers  on  this  subject,  as  consisting  in  plastic  fibri- 
nous deposit  upon  one  or  both  surfaces  of  the  pericardium,  gene- 
rally both.  Collin,  however,  held  that  it  was  due,  exclusively, 
to  the  mutual  friction  of  the  opposed  pericardial  surfaces  in  a 
state  of  dryness  from  arrest  of  the  normal  serous  secretion.  His 
explanation  of  the  phenomenon  is  given  at  page  291. 

Hope  advocated  a  similar  view,  but  less  exclusively  and  dog- 
matically. He  was  of  opinion  "  that  deficient  lubricity  of  the 
pericardium  from  defective  secretion  in  the  earliest  stage  of  in- 
flammation, may  possibly  be  one  of  the  causes  of  the  creaking- 
sound,  independent  of  lymph."* 

Cessation  of  pericardial  frottement  may  be  due  to  cohesion  of 
the  opposed  serous  surfaces ;  or,  to  serous,  sero-sanguineous,  or 
purulent  effusion  separating  them.  Under  the  influence  of  these 
several  causes,  the  suspension  or  suppression  of  the  pseudo-mur- 
mur is  gradual,  and  in  the  process  its  rhythm  and  force  are  much 
modified.  If  adhesion  take  place,  the  friction-sound  is  perma- 
nently suppressed  in  the  seat  and  to  the  extent  of  adhesion ;  and 

*  A  Treatise  on  the  Diseases  of  the  Heart  and  Great  Vessels,  third  edition,  1839, 
p.  168. 
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its  cessation  above,  whilst  it  continues  to  be  audible  at  the  lower 
portion  of  the  precordium,  is  conclusive  evidence  of  progressive 
adhesion,  commencing  superiorly.  An  inversion  of  this  order, 
however,  would  not  be  of  similar  import,  because  the  cessation 
of  friction-sound  progressively  from  below  upwards  might  be 
due,  either  to  adhesion  or  liquid  effusion ;  and  the  differential 
diagnosis  would  rest  upon  other  evidence,  mainly  that  yielded 
by  percussion. 

The  friction-sound  of  pericarditis  is  liable  to  be  confounded 
with : 

1.  Double  aortic  murmur. 

2.  Single  (systolic)  aortic  murmur. 

3.  Systolic  mitral  murmur. 

4.  Left  pleuritic  frottement  with  short  and  rapid  breathing. 

5.  Left  pericardial  pleuritic  frottement,  synchronous  with  the 

impulse  of  the  heart. 

The  features  of  resemblance  between  double  valvular  murmur 
at  the  aortic  orifice,  and  to-and-fro  pericardial  friction-sound  at 
the  base,  are,  the  reduplication  of  murmur  in  both  alike,  the 
alleged  synchronism  of  the  murmurs  with  the  normal  sounds  of 
the  heart,  and  the  maximum  intensity  of  both  at  the  base. 

The  aortic  murmurs,  however,  are  transmitted  upwards  in  the 
course  of  the  aorta,  and,  of  these,  the  systolic  likewise  into  the 
carotid  and  subclavian  arteries  ;  they  fade  gradually  away,  and 
equally  in  all  directions  except  in  the  line  of  the  aorta,  as  the 
stethoscope  is  shifted  from  the  point  of  their  greatest  intensity 
They  are  strictly  synchronous  with  the  sounds  of  the  heart  in  the 
great  majority  of  cases ;  they  do  not  vary  in  rhythm,  and,  though 
loud,  they  are  manifestly  not  of  superficial  origin ;  they  are  not 
modified  by  ordinary  treatment,  nor  are  they  intensified  by 
pressure  made  upon  the  precordium. 

Pericardial  friction-sounds,  on  the  contrary,  abruptly  termi- 
nate at  the  limits  of  the  precordium,  except  in  children  and  in 
cases  of  great  enlargement  of  the  heart ;  they  are  not  audible  to 
a  greater  distance  in  one  direction  than  another ;  they  are  never 
transmitted  into  the  neck ;  they  are  not  both  synchronous  with 
the  sounds  of  the  heart,  the  second  being,  as  already  stated,  post- 
diastolic in  time;  they  are  peculiarly  variable  as  to  rhythm, 
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quality,  intensity,  and  situation ;  superficial  as  to  origin ;  much 
intensified  by  surface  pressure ;  and.  readily  modified  by  treat- 
ment. Finally,  they  most  frequently  exhibit  an  inspiratory 
rhythm,  or  periodic  intensification  corresponding  to  the  inspira- 
tory act ;  *  and  are  usually  associated  with  frtmissement.  This 
latter  is  a  most  valuable  indication,  though  not  pathognomonic 
of  pericardial  friction.  It  is  much  more  frequently  met  with 
in  association  with  the  latter  than  with  valvular  lesion  ;  in- 
deed, the  friction-sound  of  pericarditis  is  never  unaccompanied 
by  fremitus,  save  in  its  nascent  stage,  and  in  that  immediately 
preceding  its  final  extinction,  when  it  is  soft  and  faint. 

Frtmissement  catccire  is  one  of  the  most  remarkable  phenomena 
exhibited  by  the  heart  in  a  state  of  disease.  It  has  been  aptly 
compared  by  Laennec,  to  the  sensation  communicated  to  the 
open  hand  placed  upon  a  cat's  back  whilst  the  animal  purs ;  and 
it  usually  coincides  in  rhythm  and  varies  in  intensity  with  the 
murmurs  audible  beneath,  the  harsher  murmurs  always  yielding 
the  strongest  tactile  vibration.  It  may  be  most  readily  perceived 
by  means  of  that  portion  of  the  palm  corresponding  to  the  roots  of 
the  fingers,  placed  with  moderate  pressure  over  the  seat  of  friction. 

I  have  found  frdmissement  associated,  not  only  with  pericar- 
dial attrition-sound,  but  likewise  with  valvular  murmur  of  every 
kind,  except  those  of  single  and  diastolic  rhythm  at  the  orifice 
of  the  aorta,  or  the  pulmonary  artery.  In  both  these  cases 
I  conclude  that  arterial  systole,  though  capable  of  producing  a 
murmur  of  reflux,  is  incompetent  to  develop  a  force  sufficient 
to  educe  thoracic  vibration. 

I  have  already  intimated  that,  exceptionally,  the  friction-sound 
of  pericarditis  may  be  diffused  extensively,  and  even  universally, 
over  the  chest,  in  children,  and  likewise  in  adults  who  are  the 
subjects  of  cardiac  hypertrophy.  In  the  latter  cases  I  have  heard 

*  This  sign,  which  is  due  to  the  pressure  of  the  pericardium  against  the  anterior 
surface  of  the  heart  by  the  advancing  edges  of  the  inflated  lungs,  is,  when  present, 
pathognomonic  of  pericarditis  ;  but  it  fails  where  vesicular  emphysema  of  the  edges, 
or  great  enlargement  of  the  heart  exists  ;  because,  in  the  former  case,  the  edges  of 
the  lungs  are  permanently  inflated  and  overlie  the  pericardium  ;  and  in  the  latter 
they  are  permanently  displaced  outwards,  and  cannot  advance  during  inspiration 
from  want  of  space.  Permanent  adhesion  of  the  lungs  to  the  sides  of  the  pericar- 
dium will  likewise  neutralize  this  sign. 
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it  beneath  both  clavicles,  on  both  sides  of  the  back,  and  along  the 
dorsal  spine.  In  children  loud  valvular  murmurs  are  no  less 
extensively  diffused.  Nevertheless,  attention  to  the  preceding 
distinctions,  as  well  as  to  those  of  a  general  kind,  to  be  hereafter 
mentioned,  having  reference  to  the  pulse,  the  seat  of  apex-pulsa- 
tion, and  the  area  of  precordial  dulness,  by  which  double  val- 
vular disease  at  the  aortic  orifice  is  characterized,  will  suffice  to 
establish  the  differential  diagnosis  between  murmurs  due  to  that 
disease,  and  the  pseudo-murmurs  resulting  from  pericarditis. 

Aortic  murmur  of  single  and  systolic  rhythm  is  liable  to  be 
confounded  with  bruit  de  frottement,  only  when  the  latter  ap- 
proaches extinction  by  cohesion  of  the  opposed  surfaces.  At 
this  period  the  friction-sound  of  pericarditis  is  usually,  even  at 
the  base,  single  and  systolic  in  rhythm,  less  loud  and  harsh  than 
previously,  and,  therefore,  more  closely  similar  in  quality  to  the 
murmur  of  valvular  obstruction.  The  latter,  however,  is  ahvays 
propagated  in  the  line  of  the  ascending  aorta,  and  transmitted 
into  the  carotids  ;  the  former  never. 

From  the  murmur  of  mitral  reflux,  pericardial  friction-sound 
of  single  and  systolic  rhythm  and  apex  origin,  may  be  distin- 
guished, chiefly,  by  the  positive  signs  which  characterize  the 
former ;  namely,  its  being  transmitted  into  the  axilla,  audible,  in 
most  cases,  at  the  inferior  angle  of  the  left  scapula,  and  asso- 
ciated, after  the  initial  period,  with  intensification  of  the  second 
cardiac  sound  in  the  pulmonary  artery,  together  with  the  signs 
of  pulmonary  congestion,  and  engorgement  of  the  right  side  of 
the  heart. 

Indeed,  by  no  other  positive  characteristics  than  its  unsteadi- 
ness as  to  quality,  site,  and  rhythm,  and  its  brief  duration,  can 
single  systolic  friction-sound  at  the  apex  be  distinguished  from 
mitral  reflux  murmur  ;  but  these,  in  conjunction  with  the 
above  given  character  of  mitral  reflux  murmur,  will  justify  a 
confident  diagnosis,  even  in  the  most  obscure  cases,  after  care- 
ful examination  once  or  oftener  repeated. 

From  the  respiratory  frottement  of  pleuritis  of  the  left  side, 
the  friction-sound  of  pericarditis  may  be  readily  distinguished, 
by  causing  the  patient  to  suspend  respiration  for  a  moment. 
The  procedure  will,  of  course,  likewise  suspend  the  friction- 
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sound,  if  it  be  of  pleuritic  origin  ;  not  so,  however,  if  its  seat  be 
the  pericardium. 

The  distinction  between  the  attrition-sound  of  pericarditis, 
and  that  of  pleuritis  engaging  the  pericardial  portion  of  the 
pleura  and  adjacent  edge  of  the  lung,  and  deriving  its  rhythm 
from  the  movements  of  the  heart,  not  from  those  of  the  lung, 
is  attended  with  the  utmost  difficulty. 

Doctor  Stokes*  states  that  in  the  latter  case,  the  murmur  is 
loudest  rather  outside  than  within  the  limits  of  the  precordium. 
I  can  confirm  the  accuracy  of  this  distinction. 

Doctor  Mayne,f  discussing  the  positive  value  of  frottement 
synchronous  with  the  action  of  the  heart,  as  a  sign  of  pericar- 
ditis, inquires:  "But. even  in  simple  pleuritis  may  not  the 
mechanical  impulse  of  the  heart  against  the  lung,  when  covered 
by  inflamed  pleura,  produce  a  distinct  frottement  synchronous 
with  the  systole  of  that  organ,  and  thus  cause  difficulty  in  the 
diagnosis,  unless  general  symptoms  are  taken  into  the  account  ?" 
To  this  I  answer,  that  in  such  a  case  friction-sound  would  be 
confined  to  the  apex,  and  either  inaudible  at  the  right  base  and 
in  the  middle  line,  or  audible  in  these  situations  only  by  trans- 
mission. 

In  the  course  of  pericarditis,  a  systolic  bellows-murmur  may 
be  developed  at  the  base  or  at  the  apex  of  the  heart. 

Doctor  Stokes  would  regard  the  former  as  due  to  co-existent 
endocarditis,  and  the  latter  as  the  result  of  weakening  of  the 
heart. 

Doctor  Walshe  conceives  it  possible  that  a  basic  systolic 
murmur  may  result  from  constriction  of  the  roots  of  the  aorta 
and  pulmonary  artery  by  exuded  fibrin  ;  and  he  quotes  the 
opinion  of  Martin-Solon,  to  the  effect  that  a  murmur  of  this 
rhythm  and  site  may  arise  in  the  stage  of  serous  effusion,  from 
liquid  pressure  upon  the  roots  of  these  vessels. 

I  doubt  much  the  occurrence  of  murmur  from  either  of  the 
two  last  mentioned  causes.  I  have  never  heard  a  basic  murmur 
in  the  absence  of  valvular  engagement,  or  of  strong  collateral 
evidence  that  it  was  of  haemic  origin.    On  the  other  hand,  I 

*  Dublin  Journal,  vol.  iv.,  1834. 

t  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  vii.,  May  1st,  1835. 
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have  repeatedly  found  the  roots  of  the  great  vessels  enveloped 
in  organized  fibrin,  and  the  pericardium  distended  with  serum, 
when  no  such  murmur  existed. 

I  am  satisfied  that  the  cause  assigned  by  Dr.  Stokes  for  tem- 
porary apex-murmur,  occurring  in  this  connexion,  is  correct.  I 
more  than  doubt  the  alleged  resolution  of  valvular  inflammation, 
in  a  degree  sufficient  to  restore  the  normal  character  of  the 
sounds  of  the  heart,  where  murmur  due  to  inflammatory  exuda- 
tion had  previously  existed ;  and  I  have  already  expressed  the 
opinion,  supported  by  clinical  evidence,  that  initial  regurgitant 
murmur  may  result  from  simple  debility  and  yielding  of  the 
walls  of  the  left  ventricle,  under  the  centrifugal  pressure  of  the 
contained  blood.  Such  a  condition  of  the  heart,  involving  no 
structural  disease,  would  be,  of  course,  eminently  curable  ;  and 
the  murmur  arising  from  it,  of  temporary  duration,  and  readily 
suppressed  by  tonic  treatment. 


CHAPTER  IV. 


CAUSES  OF  DISEASE  OF  THE  HEART. 

The  causes  of  disease  of  the  heart,  including  that  of  its  fibrous 
envelope,  are  manifold,  but  may  be  conveniently  classified  under 
three  heads ;  namely,  haemic,  mechanical,  and  nutritive. 

^  Rheumatism, 
i    Chronic  renal  disease. 
I  Scarlatina. 
I  Measles. 
\  Small-Pox. 
Septicaemia. 
HjEJHO  causes  ...  \  Puerperal  fever. 

Phlebitis. 
Scurvy. 
Purpura. 
Cancer. 
Tuberculosis. 
Syphilis. 

Blows  or  falls  upon  the  chest ;  or  wounds  of  the  perioardium 
or  heart. 

Constriction  of  the  chest,  with  laborious  exercise. 
Malformation  or  deformity  of  the  chest,  with  pressure  upon 
the  heart. 

Nutritive  causes  are  those  which,  by  inducing  malnutrition,  lead  to  structural 

degeneration  of  the  heart. 

Efcemic  causes  of  disease  of  the  heart  are  such  as  operate 
through  the  blood.  They  consist  in  the  presence  of  certain  irri- 
tant principles  in  the  circulation ;  whether  primarily  introduced 
from  without,  as  in  the  case  of  the  exanthematous  poisons ;  the 
result  of  imperfect  assimilation,  as  lactic  acid ;  of  failure  of 
elimination,  as  urea;  or  defect  of  constitution,  as  in  scurvy. 
These  causes  operate,  in  the  first  instance,  as  chemical  irritants, 
and,  secondarily,  through  the  changes  so  produced,  as  mechanical 
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excitants  of  hypernutrition,  with  the  single  exception  of  renal 
disease,  the  influence  of  which  upon  the  heart  as  a  morbific  agent, 
would  seem  to  be  exclusively  mechanical. 

The  proclivity  of  persons  suffering  from  rheumatism,  espe- 
cially in  the  acute  form,  to  inflammatory  affections  of  the 
heart,  has  been  known  from  the  earliest  period  of  medicine. 
Doctor  Latham*  states  that  two-thirds  of  the  cases  of  acute 
rheumatism  treated  by  him  in  St.  Bartholomew's  Hospital, 
during  the  five  years  from  1836  to  1840,  both  included,  suffered 
likewise  from  inflammatory  affections  of  the  heart. 

This  is  certainly  in  excess  of  the  usual  proportion,  according 
to  the  experience  of  others ;  and  Dr.  Latham,  whilst  admitting 
that  such  is  the  case,  suggests  as  an  explanation  the  great  assi- 
duity of  his  clinical  clerks  in  providing  "  interesting  cases  "  for 
his  wards.  Doctor  Sibsont  records  thirty-four  cases  of  acute 
cardiac  affection  occurring  in  seventy-four  of  acute  and  subacute 
rheumatism ;  i.e.,  very  nearly  one-half  of  the  total  number.  This 
would  approximately  represent  the  proportion  in  which  rheu- 
matism has  been  complicated  by  cardiac  disease  in  my  own 
experience.  The  form  which  this  complication  is  prone  to 
assume  is  that  of  inflammation  of  the  lining  or  of  the  investing 
membrane  of  the  heart ;  namely,  endocarditis,  or  pericarditis. 
Of  the  sum  total  of  cardiac  complications  of  rheumatism  re- 
corded by  Latham,  three-fourths  were  endocarditis,  one-twelfth 
pericarditis,  and  one-seventh  consisted  of  the  two-fold  affection. 
Of  Sibson's  cases,  four-fifths  were  endocarditis,  one-tenth,  peri- 
carditis, and  one-tenth,  peri-  and  endocarditis  combined. 

As  regards  sex  and  age.  In  Latham's  returns  the  proportion  of 
males  and  females  affected  with  cardiac  complication  was  about 
equal ;  and  Sibson  states  that  nearly  one-half  of  his  cases  (32  out 
of  74)  were  under  twenty  years  of  age. 

Eeturns  made  for  childhood  (under  twelve  years)  would,  I 
have  no  doubt,  show  a  still  larger  proportion  of  rheumatic  cases 
complicated  with  acute  inflammation  of  the  heart ;  indeed,  the 
occurrence  of  acute  rheumatism  without  this  complication  in 
childhood  is  the  exception. 

*  Diseases  of  the  Heart,  vol.  i.,  1845,  p.  144. 
t  British  Medical  Journal,  August  13th,  1870, 
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Doctors  Killiet  and  Barthez*  report  that,  of  the  children  under 
their  care  affected  with  rheumatism,  more  than  one-third  suffered 
from  pericarditis  :  namely,  4  in  11. 

The  following  statistics,  borrowed  from  the  able  and  exhaus- 
tive treatise  of  Dr.  Fuller,-]-  are  of  especial  value  in  relation  to 
this  portion  of  our  subject.  It  will  be  seen  that  they  deal,  not 
only  with  the  gross  proportion  of  cardiac  disease  of  rheumatic 
origin,  but  likewise  with  the  relative  prevalence  of  its  different 
forms,  as  influenced  by  age  and  sex,  in  acute,  subacute,  and 
chronic  rheumatism  respectively. 


Abstract  of  Cases  op  Acdte  and  Subacute  Eheumatism,  admitted  into  St. 
George's  Hospital,  between  the  1st  op  January,  1845,  and  the  1st  of 
May,  1848. 


Age  of 
Patients. 

Cases  of 
Acute  and 
Subacute 
Rheuma- 
tism. 

Total 
Heart 
Disease. 

Pericar- 
ditis. 

Endo- 
pericar- 
ditis. 

Recent 
Endocar- 
dial 
Affection. 

Old- 
standing 
Valvular, 
and  per- 
haps Exo- 
cardial 
Disease. 

Valvular 
Disease  of 
uncertain 
Date. 

Under  15 

22 

12 

3 

5 

3 

1 

15  to  20 

82 

49 

4 

11 

26 

4 

4 

20—25 

92 

49 

3 

6 

26 

9 

5 

25—30 

79 

41 

1 

4 

22 

9 

5 

30—35 

40 

14 

1 

1 

4 

6 

2 

35—40 

28 

12 

1 

4 

6 

1 

40—45 

15 

5 

1 

2 

2 

45—50 

14 

4 

2 

2 

50—55 

3 

55—60 

4 

1 

1 

379 

187 

13 

28 

89 

39 

18 

Of  the  13  cases  of  pericarditis,  6  occurred  in  men,  and  7  in  women  ;  or  one  in 
every  12  4  men,  and  one  in  every  6-7  women. 

Endocardial  affection  89,  viz.,  48  in  men,  or  one  in  every  3  4,  and  41  in  women, 
or  one  in  every  2-6. 

*  Traite  Clinique  et  Pratique  des  Maladies  des  Enfants,  vol.  i.,  p.  210,  quoted  by 
Dr.  Fuller. 

t  On  Rheumatism,  Rheumatic  Gout,  and  Sciatica,  third  edition,  1860,  c.  ix.,  p.  257 
et  sequent. 
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Abstract  of  Cases  op  Acute  Rheumatism  admitted  into  St.  George's  Hospital, 

during  the  same  period. 


Age  of 
Tatients. 

Cases  of 
Acute 
Rheuma- 
tism. 

Total 
Heart 
Disease. 

l  eniyitr- 
ditis. 

Endo- 
pericar- 
ditis. 

Recent 

JjjUUU- 

cardial 
Affection. 

Old- 
standing 
Valvular, 
and  per- 
haps Exo- 
cardial 
Disease. 

Valvular 

i  ' .  - 1  .1  - 1  ■  OI 

uncertain 
Date. 

Under  ii> 

10 

Q 

o 

K 

O 

o 
j& 

i  k  or\ 
10  —  zu 

DO 

o  1 

1 

91 

i 

l 

A 
t 

or\  ok 

Z\)  —  ZD 

00 

OS} 

Q 

0 

OO 

O 

25—30 

50 

33 

1 

4 

20 

4 

4 

30-35 

22 

11 

1 

1 

4 

1 

35—40 

17 

8 

1 

3 

3 

1 

40-45 

9 

4 

1 

1 

2 

45—50 

9 

3 

2 

1 

50—55 

1 

55—60 

2 

1 

1 

246 

145 

12 

27 

75 

21 

10 

Of  the  12  cases  of  pericarditis,  5  occurred  in  men,  or  in  the  proportion  of  one  in 
7'7  ;  and  7  in  women,  or  one  in  5'2. 

Of  recent  endocardial  affection,  39  occurred  in  men,  or  one  in  every  2 -4  ;  and  3G 
in  women,  or  one  in  every  2'1. 


Abstract  of  Cases  of  Subacute  Eheomatism  admitted  into  St.  George's 
Hospital,  during  the  above  mentioned  Period. 


Age  of 
Patients. 

Cases  of 
Subacute 
Rheuma- 
tism. 

Total 
Heart 
Disease. 

Peri- 
carditis. 

Endo-peri- 
carditis. 

Recent 
Endo- 
cardial 
Affection. 

Old- 
standing 
Valvular, 
and  per- 
haps Exo- 
cardial 
Disease. 

Valvular 
Disease  of 
uncertain 
Date. 

Under  15 

» 

3 

1 

1 

1 

15-  to  20 

24 

12 

1 

5 

3 

3 

20—25 

29 

10 

4 

4 

2 

25-30 

29 

8 

2 

5 

1 

30—35 

IS 

3 

2 

1 

35—40 

11 

4 

1 

3 

40—45 

6 

1 

1 

45-50 

5 

1 

1 

50-55 

2 

55—60 

2 

133 

42 

1 

1 

14 

18 
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Of  the  14  cases  of  recent  endocardial  affection,  9  occurred  in  men,  or  one  in  every 
S-3,  and  5  in  women,  or  one  in  5'1. 

Pericarditis  occurred  in  one  out  of  every  92  men,  and  in  one  of  every  41  women; 
or  in  little  more  than  one  per  cent,  among  males,  and  one-half  per  cent,  among 
females. 

Thus  it  would  appear  that  about  one-half  the  cases  of  acute 
and  subacute  rheumatism  registered,  presented  some  form  of 
cardiac  affection,  or  1  in  every  2 -02 ;  and  some  form  of  recent 
cardiac  affection  in  more  than  one-third  of  the  total  number, 
,or  1  in  every  2 -7  ;  and  finally,  some  cardiac  affection  of  long- 
standing in  more  than  one  out  of  every  eight  cases,  or  1  in  7 -9. 

Of  the  total  of  130  cases  of  recent  cardiac  affection,  114 
> occurred  in  persons  affected  with  acute  rheumatism;  and  of 
those  affected,  nearly  one-half,  or  1  in  every  2-06,  exhibited 
'recent  heart-disease  of  some  form. 

Cardiac  affection,  in  one  of  its  many  forms,  occurred  in  about 
one-third  (1  in  every  31)  of  the  cases  of  subacute  rheumatism, 
and  recent  cardiac  affection  of  some  kind  in  about  one  out  of 
every  six  and  a-half  cases,  or  1  in  every  6-6. 

In  the  following  table  the  preceding  results  are  compared 
with  those  obtained  by  other  observers. 


Total  of 
recent  Car- 
diac Affec- 
tion. 

Cases  of 
Acute 
Eheumatism. 

Proportion  in  which 
recent  Affection  of  the 
Heart  occurred. 

Cases  in  St.  George's  Hospital 
Dr.  William  Budd's  Cases 
M.  Bouillaud's  Cases 
Dr.  Latham's  Cases 
Dr.  John  Taylor's  Cases 

Total 

119 
21 
65 
74 
27-5 

246 
43 
114 
136 
49 

1  in  every  2'06 
1      „  2-04 
1      „  1-75 
1      „  1-83 
1  1-78 

306-5 

588 

1      „  1-91 

With  regard  to  the  numerical  proportion  of  cases  of  acute 
rheumatism  complicated  with  pericarditis  and  endocarditis 
respectively,  Doctor  Fuller  states  that  the  former  occurred  in 
about  one-sixth,  and  the  latter,  including  the  twofold  affection, 
endo-pericarditis,  in  one  out  of  every  2-3,  of  the  cases  collected 
by  him. 
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The  following  Tables,  borrowed  from  Dr.  Fuller's  work,  ex- 
hibit in  a  connected  form  the  absolute  and  the  relative  propor- 
tions of  the  two  forms  of  cardiac  affection  in  acute  rheumatism, 
according  to  the  experience  of  different  observers. 


Pericarditis. 


Pericarditis. 

Acute 
Rheumatism. 

Proportion  in  which 
Pericarditis  occurred. 

Cases  treated  in  St.  George's 

Hospital 
Dr.  Basham's  Cases 
Dr.  William  Budd's  Cases  ... 
Dr.  Latham's  Cases 
Dr.  Macleod's  Cases 
Dr.  Taylor's  Cases 

Total 

39 
14 

5 
22 
54 

8 

246 
66 
43 
136 
307 
49 

1  in  every  6-3 
1      „  47 
1      „  8-6 
1      „  6-1 
1     .,,  5-7 
1      „  6-1 

142 

847 

1      „  5-97 

Endocarditis. 

Endocarditis. 

Acute 
Rheumatism. 

■ 

Proportion  in  'which 
Endocarditis  occurred. 

Cases  treated  in  St.  George's 

Hospital 
Dr.  W.  Budd's  Cases 
Dr.  Latham's  Cases            .  . 
Dr.  Taylor's  Cases 

Total 

107  0 
17-3 
65'0 
25-4 

246 
43 

136 
49 

1  in  every  2-29 
1      „  248 
1      „  2-09 
1      „  1-92 

214-7 



474 

1      „  2-25 
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Eelative  frequency  of  Recent  Exooakdial  and  Endocardial  Affection. 


Cases  of 
Pericarditis. 

Cases  of 
Endocarditis. 

Relative  proportion  of 
Pericarditis  and  Endo- 
carditis. 

Cases  treated  in  St.  George's 

TT          ■  j  i 

Hospital 
Dr.  William  Budd's  Cases  ... 
Dr.  Latham's  Cases 
Dr.  Taylor's  Cases 

Total 

39 
5 
22 

8 

107  0 
17-3 
65-0 
25-4 

1  to  every  2  7 
1       „  3-4 
1       ,.  2-9 
1       „  81 

74 

214-7 

1       „  2-9 

Doctor  Fuller  remarks  :  "  The  great  excess  of  endocardial 
affection  exhibited  in  these  tables,  arises,  I  believe,  not  from  the 
Igreater  frequency  of  endocarditis,  but  from  the  large  number  of 
'.cases  in  which  a  murmur  is  occasioned  either  by  purely  func- 
tional causes,  or  by  temporary  imperfect  closure  of  the  mitral 
orifice  consequent  on  irregular  contraction*  of  the  structures  con- 
nected with  the  valves,  or  by  the  presence  of  fibrin  deposited  on 
the  valves,  without  the  concurrence  of  endocardial  inflamma- 
tion. I  believe  somewhat  less  than  one-third  of  all  recent 
sardiac  murmurs  met  with  among  patients  suffering  from  acute 
rheumatishf'wiri  be  found  to  result  from  pericarditis,  and  some- 
what more  than  one-third  from  endocarditis,  whilst  the  re- 
mainder will  be  referable  to  one  of  the  three  causes  above 
specified  as  contributing  to  the  production  of  valvular  murmur." 
He  adds,  that  out  of  107  cases  in  which  endocardial  murmur 
sxisted,  23  left  hospital  quite  free  from  it. 

Bamberger,  as  quoted  by  Niemeyer*  states  that  endocarditis 
occurs  in  acute  articular  rheumatism  in  the  proportion  of  about 
:wenty  per  cent. ;  pericarditis  fourteen  per  cent. ;  myocarditis  in 
:nuch  smaller  proportion ;  and  that  the  tendency  to  inflamma- 
tion of  the  heart  and  pericardium  is  greater  in  proportion  to  the 
lumber  of  joints  engaged. 

I  believe  endocardial  murmur  may,  and  frequently  does,  arise 
:rom  the  first  and  the  last  mentioned  cause  in  the  course  of 
icute  rheumatism  ;  but  I  have  never  met  with  any  satisfactory 
*  Text-Book  of  Practical  Medicine,  1869,  vol.  ii.,  p.  481. 
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evidence,  either  clinical  or  necroscopic,  in  support  of  the  doc- 
trine of  systolic  patency  of  the  anriculo-ventricular  orifices  from 
irregular  or  spasmodic  contraction  of  the  papillary  muscles.  I 
believe,  further,  that  by  far  the  greater  number  of  these  evan- 
escent murmurs  are  due  to  temporary  weakness  or  atony  of  the 
ventricular  walls. 

Age  is  a  potent  element  in  the  causation  of  rheumatic  inflam- 
mation of  the  heart.  As  shown  in  the  preceding  tables,  114  out 
of  130  examples  of  recent  cardiac  affection  occurred  in  persons 
under  30  years  of  age ;  and  of  41  examples  of  pericarditis,  23 
occurred  in  persons  under  the  age  of  20,  and  37  in  patients 
under  the  age  of  30,  leaving  4  only  to  be  apportioned  amongst 
those  of  all  ages  above  30.  Thus  it  would  seem  that  rheumatic 
pericarditis  is  essentially  a  disease  of  early  life. 

In  acute  rheumatism  I  have  found  pericarditis  to  exceed  en-| 
docarditis  in  frequency ;  and  where  the  latter  existed,  the  former 
was  likewise  present  with  very  few  exceptions.  Males  have 
been  more  frequently  affected  with  cardiac  complication  of  rheu- 
matism than  females,  and  the  period  of  accession  of  the  cardiac 
affection  varied  from  the  second  to  the  twenty-seventh  day,  from 
the  date  of  first  illness.  The  friction-sound  has  been  of  every 
conceivable  rhythm  and  site;  from  double  systolic  (c^ise  of  Mary 
K)  at  base,  to  prediastolic  at  apex  (case  of  Mary  K).  •  Presys- 
tolic friction-sound  at  apex  I  have  repeatedly  met  with  (see 
cases  of  L.  O'B.  and  J.  D.) ;  it  is  interesting  chiefly  with  re- 
ference to  differential  diagnosis  from  the  presystolic  murmur  of 
mitral  constriction.  The  complications  of  rheumatic  pericar- 
ditis which  I  have  met  with,  have  been  pleuritis  (single  and 
double),  myocarditis,  and  endocarditis. 

The  murmur  of  acute  rheumatic  endocarditis  is,  with  very  few 
exceptions,  mitral  as  to  origin,  and  systolic  as  to  rhythm.  Once 
established  it  is  usually  coeval  with  the  life  of  the  patient.  My 
experience,  in  regard  to  this  matter,  does  not  by  any  means  co- 
incide with  that  of  Dr.  Sibson,  who  discharged  one-half  of  his 
cases  of  endocarditis  "  well  and  free  from  cardiac  valve-mur- 
mur ;"*  nor  with  that  of  Dr.  Latham,  seventeen  of  whose  cases, 
out  of  a  total  of  sixty-three,  or  nearly  one-fourth,  left  hospital 

*  British  McdicalJournal,  August  13th,  1870. 
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free  from  murmur.*  I  have  not  had  the  good  fortune  to  meet 
with  more  than  one  such  case  out  of  some  hundreds ;  that  is., 
complete  cure  of  endocarditis,  in  the  sense  of  final  cessation 
of  a  previously  well  pronounced  endocardial  murmur ;  which,  as 
regards  endocarditis,  is  the  only  evidence  of  cure  I  am  willing  to 
admit. 

Doctor  Sibson  has  correctly  statedf  that  the  earliest  announce- 
ment of  valvular  engagement  in  acute  endocarditis,  consists  in 
prolongation  of  the  first  sound  (cases  of  Jane  A.  and  Mary  N.), 
which,  in  the  course  of  a  few  days,  is  gradually  transformed  into 
veritable  murmur.  I  have  had,  however,  no  experience  of  the 
inverted  order  of  these  phenomena  which  has  so  often  fallen 
under  the  cognizance  of  Dr.  Sibson ;  namely,  the  transition  of 
murmur  into  prolonged  sound,  as  a  preliminary  step  to  its  final 
extinction. 

The  portion  of  the  civil  population  most  liable  to  cardiac  disease 
are  precisely  those  who  are  most  exposed  to  the  causes  of  rheuma- 
tism, and,  pre-eminently,  to  sudden  changes  of  temperature  with 
insufficient  clothing,  depressed  spirits,  and  deteriorated  health. 
Tailors  and  milliners,  especially,  are  examples  of  the  truth  of 
these  remarks.  After  long  confinement  in  their  miserable  work- 
shops, overheated  by  gas,  ill-ventilated,  and  with  insufficient 
cubic  space  for  the  numbers  crowded  into  them,  these  poor 
people  are  exposed  to  cold  in  travelling  to,  or  actually  whilst 
resident  in,  their  humble  and  ill-provided  lodgings.  Their  food 
is  unwholesome  or  insufficient,  their  clothing  light,  and  their 
minds  depressed  by  the  unsuccessful  struggle  for  existence, 
Eheumatism,  of  a  very  acute  character,  and  complicated  with 
cardiac  inflammation  in  a  proportion  higher  than  the  average, 
is  consequently  of  common  occurrence  amongst  them. 

The  agent  by  which,  in  rheumatism,  valvular  inflammation  is 
produced,  is  generally  considered  to  be  lactic  acid.  Dr.  Bichard- 
son  has  shown,  experimentally,]:  that  this  agent  introduced  within 
the  peritoneum  of  a  living  animal,  is  capable  of  exciting  acute 
inflammation  of  the  endocardium,  manifested  chiefly  upon  the 
valves. 


*  Opus  citat.,  p.  147. 


t  Loco  citat. 


%  The  Asclepiad. 
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Doctor  Stokes  remarks*  with  truth,  that  cardiac  and  articular 
inflammation  are,  alike,  only  accidents  of  the  rheumatic  fever; 
and  that  either,  or  both  at  the  same  time,  may  complicate  it! 
He  mentions  two  examples  of  rheumatic  pericarditis,  in  one  of 
which,  observed  by  himself,  the  symptoms  of  pericardial  inflam- 
mation preceded  the  implication  of  the  joints  by  a  period  of  ten 
days ;  and  in  the  other,  which  occurred  in  the  practice  of  Dr. 
Graves  and  was  declared  by  symptoms  and  signs,  the  interval 
preceding  arthritis  was  five  days.  In  reference  to  rheumatic 
pericarditis  he  has  arrived  at  the  following  conclusions  ;  viz., 

1.  "  That  though  the  combination  of  pericarditis  is  common, 

yet  that  the  disease  of  the  heart  is  more  closely  related  to 
the  rheumatic  fever  than  to  the  inflammation  of  the  joints. 

2.  "  That  the  liability  to  pericarditis  is  in  direct  proportion  to 

the  violence  and  duration  of  the  fever. 

3.  "  That  in  the  apyrexial  cases  of  acute  arthritis,  the  liability 

to  cardiac  inflammation  is  but  slight 

4.  "  That  pericarditis  may  be  developed  at  any  period  of  the 

disease,  and  even  precede  the  arthritis. 

5.  "  That  every  variety  and  degree  of  pericarditis  may  occur  in 

connexion  with  acute  rheumatism,  from  the  simple,  dry, 
latent  pericarditis,  to  the  worst  forms,  combined  with  in- 
flammation of  the  endocardium  and  muscular  structure." 
He  notices  three  forms  of  rheumatic  pericarditis:  viz.,  1st, 
that  in  which  the  disease,  as  regards  symptoms,  is  latent,  physi- 
cal signs  alone  declaring  its  existence;  2ndly,  that  which  is 
announced  by  a  train  of  symptoms  recently  set  up,  and  depen- 
dent upon  copious  liquid  effusion ;  and,  3rdly,  that  in  which  • 
symptoms  of  cardiac  distress  precede  the  physical  signs  by  one 
or  two  clays. 

As  regards  the  relative  frequency  of  acute  inflammation  of  the 
pericardium  and  endocardium,  single  and  combined,  he  has  come 
to  the  conclusion  that  it  may  be  represented  by  the  following 
series : 

1.  Acute  pericarditis,  with  endocarditis. 

2.  Acute  pericarditis,  without  endocarditis. 

3.  Endocarditis,  without  pericarditis. 

*  The  Diseases  of  the  Heart  and  Aorta,  1854,  p.  46,  ct  sequent. 
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Guided  by  what  I  have  personally  witnessed,  I  believe  that 
the  foregoing  scale  correctly  represents  the  relative  numerical 
proportion  in  which  acute  pericarditis  and  endocarditis  are  met 
with  in  actual  practice. 

There  are  several  sources  of  fallacy  which,  if  not  carefully 
avoided,  may  lead  to  an  opposite  conclusion.  These  will  be 
found  fully  discussed  in  connexion  with  the  subject  of  endocar- 
ditis. Here  it  is  only  necessary  to  state  that,  in  my  opinion, 
acute  primary  pericarditis  is  of  more  frequent  occurrence  than 
:  acute  primary  endocarditis.  I  do  not,  however,  coincide  with 
Dr.  Stokes  in  the  opinion  that  acute  pericarditis  is  more  fre- 
quently met  with  in  combination  with  acute  endocarditis,  than 
in  the  isolated  form.  Indeed,  I  hold  that  the  compound  disease 
should  be  placed,  not  at  the  head,  but  at  the  foot  of  the  scale. 

The  occurrence  of  hypertrophy  of  the  heart,  as  a  sequel  of 
chronic  renal  disease,  was  first  noticed  by  Dr.  Bright.  After 
narrating  one  out  of  many  cases  illustrative  of  this  connexion, 
he  remarks  :  "  What  influence  the  state  of  the  heart  exerts  over 
the  kidney  is  less  obvious,  nor  is  it  clear  that  it  is  at  all  instru- 
mental in  promoting  the  mottling  (granular  disease)  of  the  organ, 
though  in  many  cases  the  two  organs  are  found  simultaneously 
diseased."* 

From  this  extract  it  is  evident  that  Bright,  even  at  this  early 
date,  had  perceived  a  relationship  between  renal  and  cardiac 
disease,  although  he  did  not  rightly  interpret  the  connexion. 
Subsequently,  however,  he  exhibited  a  clearer  insight  into  the 
mutual  relationship  of  these  two  diseases.  After  pointing  out 
the  connexion  of  hypertrophy  of  the  left  ventricle  with  renal 
disease,  he  says :  "  The  obvious  structural  changes  in  the  heart 
have  consisted  chiefly  of  hypertrophy  with  or  without  valvular 
disease,  and  what  is  most  striking,  out  of  fifty-two  cases  of 
hypertrophy,  no  valvular  disease  whatever  could  be  detected  in 
thirty-four;  still,  however,  leaving  twenty-two  without  any 
probable '  organic  cause  for  the  marked  hypertrophy  generally 
affecting  the  left  ventricle."  In  explanation  of  the  pathological 
relationship  he  assumes  either  a  direct  irritant  action  of  the 
blood  upon  the  heart,  or  that  it  "so  affects  the  minute  and 

*  Reports  of  Medical  Cases,  1827,  vol.  ii.,  part  i.,  p.  240. 
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capillary  circulation  as  to  render  greater  action  necessary  to 
force  the  blood  through  the  distant  subdivisions  of  the  vascular 
system."*  Thus,  to  Bright  is  clearly  due,  not  only  the  discovery 
oi  the  connexion  between  left  ventricular  hypertrophy  and 
chronic  renal  disease,  but  likewise  that  of  the  causative  relation- 
ship  m  which  the  latter  stands  towards  the  former  affection 
and  the  correct  theory  of  its  operation,  namely,  minute  arterial 
and  capillary  resistance. 

Doctor  George  Johnson  supplemented  and  confirmed  this 
theory,f  by  showing  that  in  aU  the  forms  of  chronic  renal  affec- 
tion included  under  the  designation  of  Blight's  disease,  the 
muscular  coats  of  the  minute  renal  arteries  are  hypertrophied ; 
and  further,  that  hypertrophy  of  the  systemic  arteries  exists 
m  these  diseases  +  Finally,  he  offers  a  connected  view  of  his 
theory  in  a  serial  form  as  foUows  ;  viz.,  blood  contamination  by 
retained  excreta,  capillary  resistance,  hypertrophy  of  the  minute 
arteries,  and  hypertrophy  of  the  left  ventricle.§ 

Jaccoud||  accepts  the  mechanical  theory  of  Traube  in  explana- 
tion of  hypertrophy  of  the  heart  in  Blight's  disease  generally,  but 
he  does  not  consider  it  of  universal  application.  In  many  cases 
he  regards  it,  with  Bright,  as  due  to  the  altered  state  of  the  blood. 

According  to  Dr.  Grainger  Stewart,^  cardiac  hypertrophy  was 
present  in  40  per  cent,  of  his  cases  of  the  "  inflammatory  form" 
of  Bright's  disease,  and  was  apparently  referable  solely  to  the 
kidney  disease.    The  proportion  in  which  hypertrophy  existed 
increased  with  the  stage  of  the  disease  thus  :— 
1st  stage,  12  per  cent,  of  the  fatal  cases. 
2nd  stage,  38  per  cent. 
3rd  stage,  100  per  cent. 

In  the  "amyloid"  form  he  met  with  cardiac  hypertrophy  only 
in  the  proportion  of  4  per  cent,  of  the  cases,  and  in  all  of  these  { 
the  renal  disease  was  in  its  third  or  atropine  stage. 

In  the  "cirrhotic"  form  of  the  disease  46  per  cent,  of  the  cases 

*  Guy's  Hospital  Reports,  vol.  i.,  1836. 
t  Med.  Chirurg.  Transactions,  vol.  xxxiii. 
t  Lancet,  December  21st,  1867. 

§  Clinical  Lecture,  British  Medical  Journal,  March  7tb,  1868. 
II  Clinical  Lectures  on  Medicine,  delivered  at  the  Charitd  Hospital,  Paris,  1867. 
H  Bright's  Diseases,  1868. 
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presented  enlargement  of  the  heart,  which  was  attributable  to  the 
renal  disease  exclusively ;  whilst  the  proportion  in  which  car- 
diac hypertrophy,  with  valvular  or  vascular  disease,  was  associ- 
ated with  cirrhotic  disease  of  the  kidneys,  was  still  larger. 

Amongst  the  haanic  causes  of  disease  of  the  heart  I  regard 
the  poison  of  scarlatina  as  next  to  rheumatism  in  frequency, 
and  perhaps  superior  to  it  in  potency.  It  attacks  the  endocar- 
dium by  preference,  seldom  engaging  the  pericardium,  and  more 
frequently  the  mitral  than  the  aortic  valve. 

Many  of  the  most  formidable  examples  of  valvular  lesion  that 
I  have  met  with  owed  their  origin  to  scarlatina.  The  patients 
are  generally  children,  and  rarely  survive  the  second  period  of 
life.  The  complication  is  usually  declared  in  the  second  week 
of  the  fever,  but  occasionally  in  the  first  week,  or  in  the  stage  of 
desquamation. 

Trousseau  maintains  that  the  frequency  of  cardiac  complica- 
tion in  scarlatina  is  due,  not  to  that  disease,  but  to  the  co- 
existence of  rheumatism,  which,  as  he  alleges,  is  'a  not  unusual 
concomitant  of  scarlatina,  occurring  in  the  proportion  of  one- 
third  of  the  cases  in  adidts,  and  manifested  by  pains  in  the 
joints  from  the  third  to  the  eighth  day.  Under  these  circum- 
stances, endo-  and  pericarditis  frequently  occur  in  the  stage  of 
decline  of  the  scarlatina,  the  former  somewhat  more  frequently 
than  the  latter* 

In  the  course  of  measles  and  small-pox  likewise,  but  less 
frequently  than  in  scarlatina,  from  the  operation  of  the  specific 
poison  of  these  diseases,  endocarditis  is  set  up,  and  followed,  in 
time,  by  the  usual  structural  alterations  of  the  heart.  In  the 
low,  asthenic,  or  typhoid  form  of  small-pox,  however,  pericar- 
ditis, latent,  or  declared  only  by  physical  signs,  is  the  usual 
cardiac  complication.  Such  is  likewise  the  case  in  diffuse  in- 
flammation, puerperal  fever,  and  phlebitis,  as  long  since  pointed 
out  by  Dr.  Stokes. 

Scorbutus  and  purpura  occasionally  give  rise  to  pericarditis  of 
the  haemorrhagic  form,  or  may  complicate  an  ordinary  pericar- 
ditis by  determining  extravasation  of  blood  into  the  pericardium. 

*  Clinical  Medicine,  Sydenham  Society's  edition,  18G8,  vol.  i,,  p.  397. 
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^Sjm  ^  diSCUSSea  toh6r  011  *  —  that 

^ :~    ™ pericarditis  are  aiso  °f  — < 

£  d6SCribeS  m°rbid  cha^es  of  ^  ^art  and  other  organs 
which  he  compares  to  syphilitic  tumors  or  nodes  * 

Amongst  the  mechanical  causes  of  disease  of  the  heart,  blows 
or  falls  upon  the  chest  hold  a  prominent  place ;  they  usually  a 
injuriously  upon  the  organ  by  causing  rupture  o/the  chord, 
tendmese  or  semilunar  valves,  or  detachment  of  the  latter  from 
the  walls  of  the  vessels. 

rb-3°UndS/f  ^  ^  V6iy  rarel?  the  cause  of  Tronic 
disease  or  functional  impairment  of  the  organ ;  they  are  usuaUy 

followed  either  by  proximate  death,  or  ultimate  and  complete 
recovery.  Extravasation  of  blood  into  the  pericardium  con- 
sequent upon  a  wound,  may,  however,  give  rise  to  pericarditis 
and  its  results. 

Constriction  of  the  chest,  as  by  tight  lacing  or  bracing,  espe- 
cially if  conjoined  with  laborious  exercise,  is  eminently  con- 
ducive to  cardiac  hypertrophy,  and  disease  of  the  arch  of  the 
aorta,  from  extra  tension.  It  is  in  this  way  that  the  excessive 
mortality  from  disease  of  the  heart  and  aorta  in  the  British 
army  is  to  be  accounted  for. 

Doctor  Eobertson  has  shownf  for  the  four  years  ending  1866, 
a  mean  ratio  of  mortality  from  disease  of  the  heart  of  40  per 
1,000  in  the  army,  and  12  per  1,000  in  the  navy.    This  formid- 
able mortality  in  the  army  from  cardiac  disease,  he  attributes,  in 
an  especial  manner,  to  the  severe  drill  to  which  the  young  re- 
cruit is  subjected  whilst  tightly  braced  up  in  a  close-fitting 
jacket  and  high  stock.    The  "running  drill,"  in  particular,  he 
regards  as  most  pernicious  in  its  operation ;  and  he  sustains  this 
opinion  by  reference  to  the  number  of  admissions  into  hospital 
for  cardiac  disease  amongst  the  Eoyal  Marine  Artillery,  during 
the  two  years  preceding,  and  those  immediately  succeeding,  the 
introduction  of  that  form  of  drill  into  the  corps.    In  the  year 

*  Clinique  Iconograph,  de  I'Hopiial  des  Ve'nSriens. 

t  "  On  Diseases  of  the  Heart  and  Aneurism  in  the  Eoyal  Navy  and  Army,"  by 
G.  Robertson,  M.D.,  Medical  Press  and  Circular,  July  7th,  1869. 
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1865  the  number  was  24,  and  in  1866  it  was  26.  In  the 
summer  of  1867  the  running  drill  was  introduced,  and  the  ad- 
missions for  cardiac  disease  the  year  after  its  introduction 
amounted  to  47,  in  an  average  force  of  1,750  men.  During 
the  first  quarter  of  the  succeeding  year  the  number  was  25. 
This  drill  is  practised  only  during  the  winter  months ;  and  de- 
spite the  severe  drill  this  body  of  men  undergo  habitually  in 
the  summer,  he  observes  that  during  that  season  the  number  of 
admissions  for  disease  of  the  heart  has  been  much  below  that 
registered  in  the  winter. 

The  proportionate  excess  of  cardiac  disease  in  the  navy,  Dr. 
Eobertson  inclines  to  attribute  to  rheumatism,  generated  by  the 
twofold  cause  of  vicissitudes  of  temperature  and  the  constant 
habit  of  washing  the  decks. 

Assistant-Surgeon  Myers*  treats  the  subject  of  excessive  pre- 
valence of  cardiac  disease  in  the  army  with  much  ability ;  and, 
with  the  view  of  exhibiting  this  in  contrast  with  the  ratio 
amongst  corresponding  classes  of  the  civil  population,  he  shows 
the  proportion  of  rejections  for  disease  of  the  heart  amongst 
recruits  for  the  years  1864,  '65  and  '66,  respectively,  to  have 
been  19-78,  22-22,  and  25-13  per  1,000. 

Inspector-General  Lawson,  as  quoted  by  him,  gives  the  gene- 
ral mortality  from  disease  of  the  circulating  system,  including 
aneurism  and  cardiac  disease,  in  the  civil  population  and  the 
army,  respectively,  between  the  ages  of  15  and  44  years,  as  fol- 
lows : 

Civil  population        ..  .  .  •  •       "48  per  1,000 

Army        ...  ...  ...  •••       '84  „ 

and,  excluding  aneurism, 

Civil  population       ...  ...  ...       -45  per  1,000 

Army        ...  ...  ...  •••       '50  ,, 

But  even  the  preceding  table  does  riot  fairly  represent  the 
relative  mortality ;  because  soldiers  invalided  for  disease  of  the 
heart  are  placed  to  the  account  of  the  civil  community,  and 
their  deaths  are  registered  against  it.    Thence  arises  a  twofold 


*  Prize  Essay  on  the  Etiology  and  Prevalence  of  Diseases  of  the  Heart  among 
Soldiers,  1870. 
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derangement,  namely,  reduction  in  the  ratio  of  fatal  cardiac 
disease  in  the  army,  and  undue  elevation  of  it  amongst  civilians. 

Mr.  Myers  further  gives,  as  the  result  of  his  own  inquiries, 
the  following  figures,  representing  the  relative  mortality  from 
disease  of  the  heart  amongst  civilians  and  soldiers  of  corres- 
ponding ages : 

Army.  Civilians. 
20  to  24  years   ...  ...  ...        .  -\2  -25 

25  and  upwards  ...  ...        1-56  .94 

Thus,  it  would  seem  that  within  the  age  of  20  to  24  years  the 
death-rate  from  this  cause  is  lower  in  the  army  than  amongst 
civilians ;  but  from  25  years  upwards  it  is  much  higher.  No 
doubt  soldiers,  who  are  admitted  into  the  service  at  or  about  the 
age  of  20  on  account  of  their  good  health,  contrast  favourably 
in  this  respect  with  an  equal  number  of  civilians  who  are  not 
selected  with  reference  to  this  condition ;  and  at  the  age  of  24, 
these  youths  have  not  been  as  yet  subjected  to  the  various  causes, 
which  confer  upon  the  military  service  of  Great  Britain  the  dis- 
tinction of  a  preponderating  mortality  from  disease  of  the  heart, 
for  a  sufficient  length  of  time  to  develop  their  full  operation. 

For  the  purpose  of  exhibiting  the  relative  death-rate  and  in- 
validing from  cardiac  disease  in  the  naval  and  military  services, 
Mr.  Myers  submits  the  following  statistics,  given  in  summary, 
for  the  period  1860  to  1865  inclusive  : 

Died       Ratio  per  1,000    Tnvnlirtpfl       Ratio  per  1,000 
u,ca        of  admitted.      leaded.       of  admitted. 

Army  259  -90  1-506  5"26 

Navy  228  -66  1-184  3-44 

With  reference  to  the  special  forms  of  disease  of  the  circula- 
tory system  found  to  prevail  in  the  army,  the  annexed  Tables, 
borrowed  from  Mr.  Myers's  work,  are  of  much  value  : 
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.vtive  Proportion  of  Deaths  and  Invaliding  in  the  Home  Services,  owing 
to  the  various  Diseases  of  the  Circulatory  System,  in  their  order  of 

FREQUENCY,  DURING  THE  FlVE  YEARS,  1863  TO  1867. 


Diseases  of  the  Circulatory  System. 

Ratio  per  1,000 
of  Total  Deaths. 

Aneurism 

100 

431-23 

Morbus  Valvularum  Cordis  ... 

i 

Ivy 

321-87 

xlvpertropma  oorai& 

21 

65-62 

Degeneratio  Cordis 

21 

65-62 

Pericarditis 

ZL 

Morbus  Cordis  (doubtful)  ... 

5 

15-62 

Carditis  .. 

4 

12-5 

Atrophia  Cordis 

3 

9-37 

Atheroma  Arteriosum 

2 

6-25 

Varix 

1 

3-12 

Syncope  ... 

1 

3-12 
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Diseases  of  the  Circulatory  System. 

Invalided. 

Ratio  per  1,000  of 
Total  Invalided. 

Morbus  Valvularum  Cordis  .. 

518 

369-98 

Varix 

473 

357-41 

Hypertrophia  Cordis 

201 

149-26 

Morbus  Cordis 

37 

27-48 

Aneurism 

35 

26- 

Carditis  ... 

29 

21-54 

Palpitatio  ... 

21 

15-6 

Pericarditis 

17 

12-63 

Angina  Pectoris  ... 

6 

4-45 

Atrophia  Cordis  ... 

4 

2-97 

Syncope  . 

3 

2-22 

Degeneratio  Cordis 

2 

1-48 

1,346 

As  regards  aneurism,  the  difference  observable  in  the  fore- 
going tables  would  seem  due  to  difficulty  of  diagnosis. 

But  it  may  be  said  that  from  rheumatism,  which  operates  so 
injuriously  amongst  the  civil  population  as  a  cause  of  cardiac 
disease,  the  soldier  is  not  exempt ;  nay,  it  may  even  be  assumed 
that  in  the  camp  and  bivouac  he  is  more  exposed  to  the  causes 
of  rheumatism  and,  its  frequent  consequence,  organic  disease  of 
the  heart,  than  persons  of  corresponding  classes  engaged  in  civil 
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avocations.  But,  exposure  of  this  kind  occurs  only  in  the  time  of 
war,  and  is,  therefore,  exceptional.  Again,  there  is  no  evidence 
whatever  that  rheumatism  is  more  prevalent  in  the  army  than 
amongst  the  civil  population ;  whereas  morbus  cordis  notoriously 
is  so. 

Doctor  Maclean  has  shown*  that  out  of  one  hundred  and  fifty- 
one  patients  treated  for  heart-disease  in  Netley  Hospital,  six 
only  had  suffered  from  acute  rheumatism. 

After  rheumatism,  the  most  frequent  cause  of  morbus  cordis  is 
renal  disease  ;  tins,  however,  operates  chiefly  after  the  period  of 
(  life  when  the  soldier  retires  from  active  service.    The  same  may 
be  said  of  degenerative  structural  changes  in  the  heart. 

Amongst  seventy  patients  suffering  from  cardiac  disease  at 
Netley,  Dr.  Partes  was  able  to  collect  the  histories  of  only  two 
or  three  who  had  been  the  subjects  of  rheumatic,  renal,  syphili- 
tic, or  other  affections,  of  a  character  adequate  to  account  for 
the  supervention  of  disease  of  the  heart. 

In  India,  for  the  years  1865,  1866,  and  1867,  the  invaliding 
on  the  score  of  heart-disease  was  only  in  the  proportion  of  3 -88 
per  1,000.  Hence,  residence  in  that  country  cannot  be  adduced 
as  a  special  cause  of  the  prevalence  of  heart-disease  amongst 
soldiers.  The  excessive  mortality  and  invaliding  from  this  cause 
in  the  army,  must,  therefore,  be  charged  to  the  account  of  some 
agency,  to  the  operation  of  which  the  military  service  is  pecu- 
liarly exposed. 

Doctor  Maclean  says  :f  "  The  labouring  men  have  their  clothes 
perfectly  free,  so  do  also  sportsmen  and  tourists  ;  but  the  soldier 
is  compelled  to  do  his  work  under  the  utmost  possible  disad- 
vantages, as  regards  the  weight  he  has  to  carry,  the  mode  of 
carrying  it,  and  the  entire  arrangement  of  his  dress  and  equip- 
ment. Many  men  fall  out  in  a  state  of  extreme  distress,  and 
many  surgeons  assure  me  that  nothing  but  a  strong  feeling  of 
esprit  de  corps  prevents  many  more  from  doing  so." 

Mr.  Myers  writes  :|  "  In  civil  life,  when  any  prolonged  or  vio- 
lent exertion  of  the  body  has  to  be  made,  be  it  for  pleasure  or 

*  Army  Medical  Report,  1867. 

t  Journal  of  the  United  Service  Institution. 

t  Opus  citat.,  p.  32. 
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otherwise,  the  great  point  first  attended  to  is  to  remove  all  the 
various  constrictions  of  ordinary  dress,  it  being  well  known  by 
all  classes  of  society  how  necessary  it  is,  under  such  circum- 
stances, to  allow  the  chest  its  fullest  powers  of  expansion,  and 
consequently  the  greatest  possible  freedom  to  the  heart  and 
lungs. 

"Now,  the  method  of  equipping  the  soldier  is  directly  opposed 
to  this.  His  tunic  is  made  to  fit  as  tightly  as  the  skill  of  the 
tailor  can  accomplish,  any  defect  in  this  respect  being  probably 
corrected,  after  the  careful  scrutiny  of  the  colonel  or  adjutant, 
by  a  little  paring,  and  finally,  by  the  addition  of  a  padded  waist- 
coat, which  the  soldier  takes  upon  himself  to  supply. 

"  His  waist-belt  acids  to  the  constriction  below  the  chest,  and 
Ms  tunic  collar  above  it  (with  or  without  the  stock),  and  then, 
to  complete  the  artificial  chest-case,  the  knapsack  straps  supply 
all  that  is  requisite,  whilst  the  pouch-belt  adds  its  share  to  the 
general  compression. 

"  The  chest  thus  fixed,  as  it  were,  in  a  vice,  has  little  or  no 
power  of  expansion,  and  the  circulation  through  heart,  lungs, 
and  great  vessels  is  proportionately  impeded." 

Mr.  Myers  adduces  the  following  extract  from  the  report  of 
the  Government  Committee,  appointed  in  1864  to  inquire  into 
this  subject,  as  confirmatory  of  the  opinion  urged  by  himself  in 
the  preceding  passages. 

"During  exertion,  the  movements  of  the  chest  increase  greatly; 
deeper  breathings  are  made,  the  diameter  of  the  chest  enlarges 
m  all  directions,  causing  greater  expansion  of  the  lungs ;  the 
blood  flows  much  more  rapidly,  and  the  changes  in  it,  and  the 
evolution  of  carbonic  acid  are  trebled  and  quadrupled  in  amount, 
and  the  heart  acts  much  more  quickly  and  forcibly.  If  anything 
destroys  the  equilibrium  between  the  powerful  action  of  the 
heart,  and  the  capacity  of  the  lungs  to  receive  the  blood  pro- 
pelled into  them  by  the  heart,  the  necessary  consequence  is  an 
accumulation  of  blood  in  the  cavities  and  walls  of  the  heart, 
which  leads  to  an  imperfect  action  of  that  organ,  and  to  organic 
changes  in  its  cavities  and  walls."  He  adds:  "When  experi- 
ments were  made  at  Chatham  to  ascertain  the  comparative 
amount  of  distress  caused  by  the  accoutrements  of  various 

21 
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European  armies,  it  was  unquestionably  proved  that,  though  all 
produced  it  more  or  less,  ours  ranked  first  in  prejudicial  effect." 

It  would  appear,  as  indeed  might  have  been  anticipated,  that 
next  after  hypertrophy  of  the  left  ventricle,  the  form  which  or- 
ganic disease  of  the  heart  most  commonly  assumes  in  the  army 
is  that  affecting  the  aortic  valves.  Thus,  as  shown  by  the  post 
mortem  returns  of  Netley  Hospital  from  October,  1860,  to  No- 
vember, 1869,  the  numerical  proportion  of  the  several  valvular 
lesions  stood  thus ;  viz.,  aortic  valve  disease,  50 ;  mitral  valve 
disease,  25  ;  aortic  and  mitral  valve  disease,  22.* 

Doctor  Maclean's  returns  show  a  less  striking  disproportion  I 
thus :  aortic  valve  disease,  72 ;  mitral  valve  disease,  54 ;  total 
cases,  126.-f* 

Barclay,  Chambers,  and  Ormerod  show  the  following  relative 
proportion  between  these  several  forms  of  valvular  lesion  in  civil 
life;  viz. :  aortic  valve  disease,  192;  mitral  valve  disease,  205; 
aortic  and  mitral  valve  disease,  259  ;  total  cases,  673.| 

Inspector-General  Lawson  showed  that  deaths  from  aortic 
aneurism  were  eleven  times  more  numerous  in  the  army  than 
in  the  male  civil  population  ;  §  and  Dr.  Maclean  states :  "  Be- 
tween April  1st,  1867,  and  April  1st,  1869,  thirty-six  cases  of 
aneurism  of  the  aorta  were  under  treatment  in  the  clinical  wards 
of  Netley,"  and  in  these  there  was  evidence  of  "  a  rheumatic 
history  in  five,  and  a  distinct  syphilitic  history  in  only  three  of 
the  cases."|| 

The  excessive  use  of  alcohol  has  been  charged  with  the  pre- 
ponderance of  aneurism  in  the  army ;  but  on  apparently  insuf- 
ficient evidence. 

The  difficulties  opposed  to  the  circulation  of  the  blood  through 
the  arch  of  the  aorta  by  the  constriction  of  the  chest,  due  to  the 
soldier's  dress,  would  seem  to  afford  a  more  rational  explanation.: 
Syphilis,  though,  unfortunately,  very  prevalent  in  the  army,  is 
likewise  common  amongst  the  civil  population  of  towns ;  and 
the  difference  in  its  relative  prevalence  in  the  two  classes  men-j 

*  Opus  cilat.,  p.  57. 

f  Army  Medical  Report,  1867. 

+  British  and  Foreign  Med.  Ohirurg.  Review,  vol.  xiv. 
§  Army  Medical  Report,  1866. 
II  Ibid.,  1867. 
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tioned,  is  by  no  means  proportionate  to  that  which  represents 
the  disparity  in  the  per  centage  of  aneurism  amongst  them.  I 
believe  the  conclusion  is  inevitable,  that  the  greater  number  of 
these  cases  is  due  "  to  mechanical  obstruction  to  the  circulation 
in  the  soldier  when  he  is  undergoing  exertion,  caused  by  the 
general  constriction  of  his  neck  and  chest  by  faulty  clothing 
and  accoutrements."*    If  this  conclusion  be  legitimate,  it  must 
follow  that,  in  the  soldier,  the  arch  of  the  aorta  is  most  fre- 
quently the  seat  of  aneurism ;  and  that  such  is  actually  the  case 
the  following  statistics  adduced  by  Mr.  Myers  would  seem  to 
prove :  ascending  aorta,  37;  arch,  38  ;  descending,  12 ;  thoracic,  7 ; 
abdominal,  15  ;  total  number  of  cases  of  aortic  aneurism,  109.-J- 
It  behoves  every  humane  man  who  has  been  made  sensible,  by 
the  evidence  of  the  statistics  now  adduced,  of  the  great  and  pre- 
ventable sacrifice  of  life  imposed  upon  the  rank  and  file  of  the 
British  army  by  an  error  of  the  War  Office,  to  raise  his  voice 
against  it,  and  to  urge  the  officials  at  the  head  of  this  department 
to  endeavour,  at  length,  to  comprehend  the  elements  of  a  problem 
which  everybody  who  has  thought  over  the  matter,  except  them- 
selves, would  seem  to  have  long  since  mastered.    This  official 
blindness  seems  the  more  unaccountable,  since  the  information 
by  which  the  public  mind  has  been  enlightened  on  this  subject 
has  been  supplied  by  the  Army  Medical  Eeports  exclusively. 
The  independence  and  public  spirit  exhibited  by  the  medical 
officers  by  whom  these  reports  have  been  compiled,  is  most 
creditable  to  the  Army  Medical  Service,  and  cannot  fail  to  be 
ultimately  productive  of  reform  in  the  dress  and  accoutrements 
of  the  soldier,  j 

Deformity  of  the  chest,  more  especially  that  known  as  "pigeon- 
chest,"  by  interfering  with  the  movements  of  the  heart,  becomes 
a  cause  of  mechanical  irritation,  and,  ultimately,  of  hypertrophy 
of  the  organ.  Incurvation  of  the  spine,  whether  anteroposterior 
or  lateral,  by  inducing  contraction  of  the  chest  in  one  or  more  of 
its  diameters,  operates  in  a  similar  manner. 

*  Mr.  Myers,  Opus  eitat,,  p.  70. 
t  Opus  cilat.,  p.  72. 
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Hence,  in  all  suck  cases  the  action  of  the  heart  is  quick  and 
tumultuous.  At  first  the  sounds  are  sharp  and  clear,  as  in 
simple  functional  excitement ;  but,  after  some  time  they  be- 
come masked,  owing  to  the  supervention  of  hypertrophy  from 
persistent  and  excessive  functional  activity. 

In  a  similar  manner,  kypertropky  of  tke  keart  may  be,  and 
frequently  is,  induced  by  artificial  constriction  of  tke  ckest,  as 
exemplified  in  tke  vicious  kabit  of  tigkt  lacing.  Tkan  tkis  kabit, 
so  prevalent  amongst  young  females  of  tke  affluent  classes,  no 
example  can  be  adduced  more  strikingly  illustrative  of  tke  prac- 
tical evils  arising  from  ignorance  of  tke  elements  of  pkysiology. 
If  ladies  were  instructed  in  tke  first  principles  of  animal  me- 
ckanics,  tke  laws  wkick  govern  respiration  and  circulation,  and 
tke  penalties  attacked  to  tkeir  infringement,  it  is  not  kkely, 
despite  tke  inexorable  requirements  of  faskionable  society,  tkat 
tkey  would  wilfully  provoke  tke  terrible  consequences  of  early 
disease  of  tke  keart. 

Diseases  of  degeneration  of  tke  keart  are  due  to  two  several 
causes  ;  namely,  direct  failure  of  nutrition,  and  interstitial  exu- 
dation. To  tke  former  cause  are  attributable  softening,  attenua- 
tion and  fatty  degeneration  of  tke  organ,  and  also  calcification  o 
adventitious  deposits  in  or  upon  it ;  and  to  tke  latter,  congestive 
kypertropky,  induration,  and  atropky  of  tissue. 


CHAPTEE  V. 


DISEASES  OF  THE  HEAKT. 

Diseases  of  the  heart  are  divisible  into  two  great  classes ;  viz., 

1.  Organic. 

2.  Functional. 

Organic  diseases  comprise  four  groups;  namely,  those 
engaging : 
The  investing  membranes, 
The  parietes, 
The  valves,  and 

The  nutrient  vessels  of  the  heart. 
Functional  diseases  of  the  heart  are  of  two  kinds  ;  viz., 
Muscular  asthenia,  and 
Neurosis. 

Pericarditis,  or  inflammation  of  the  pericardium,  is  presented 
under  one  of  two  forms ;  namely,  the  acute  and  the  chronic. 

Acute  pericarditis  is  usually  an  accompaniment  or  a  compli- 
cation of  acute  or  subacute  rheumatism ;  it  may,  however,  be 
the  only  well  pronounced  rheumatic  manifestation.  The  disease 
is  most  frequently  declared  in  the  course,  and  within  the  first 
week,  of  an  attack  of  articular  rheumatism.  Usually  the  articular 
pain  is  either  greatly  mitigated,  or  even  entirely  suspended,  on 
the  supervention  of  pericarditis.  Acute  pericarditis  may,  how- 
ever, be  the  result  of  wounds  or  other  mechanical  injuries  of  the 
pericardium,  of  the  irruption  of  pus,  as  from  an  hepatic  abscess  ; 
or  of  the  exudation  or  leakage  of  blood  into  the  pericardium,  as 
in  the  hypinotic  state.  It  may  likewise  arise  as  a  consequence 
of  ulceration  of  the  heart  or  pericardium ;  from  exposure  of  the 
body,  whilst  heated,  to  the  influence  of  cold;  from  retrocession  of 
gout  or  erysipelas,  as  stated  by  Mr.  Adams  ;  or  in  the  course  of 
an  exanthem.  Phlebitis,  or  pysemia,  and  the  rapid  cure  of  pso- 
riasis by  local  applications  (Wood),  have  been  likewise  adduced 
as  causes  of  acute  pericarditis. 
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Taller  states  that  it  complicates  rheumatism  under  ordinary- 
treatment  once  in  5-97  cases*  He  has  met  with  six  cases  in 
which  pericarditis  occurred  from  two  to  seven  days  before  articu- 
lar inflammation,  and  he  holds  that  these  two  affections  exercise 
no  reciprocal  influence,  the  one  upon  the  other.  I  cannot 
help  thinking,  however,  that  in  this  opinion  he  is  mistaken.  I 
rather  agree  with  Dr.  Sibson,f  who  maintains  that  inflammation 
of  the  joints  does  exercise  a  very  potent  influence,  by  reflex 
irritation,  in  determining  the  occurrence  of  pericarditis. 

Three  stages  of  the  disease  have  been  usually  distinguished, 
as  clearly  stated  by  Dr.  Mayne  ;|  viz.,  1st,  that  of  suspended 
secretion  of  serum,  and  consequent  dryness  of  the  pericardium ; 
the  only  pathological  change,  with  the  exception  of  its  opposite, 
serous  effusion,  recognized  by  Collin ;  §  2nd,  effusion  of  lymph 
or  fibrin ;  and,  3rd,  effusion  of  serum. 

Doctor  Mayne  was  of  opinion  that  the  first  of  these  stages 
was  declared  only  by  general  symptoms ;  viz.,  oppression  of 
breathing,  rapid  pulse  (130  to  140),  anxious  expression  of  face, 
etc.  He  stated  that,  in  his  experience,  it  repeatedly  preceded 
friction-sound  by  thirty  hours,  as  inferred  from  the  existence, 
during  this  period,  of  the  symptoms  above  mentioned. 

Graves  states  that  excited  and  irregular  action  of  the  heart 
often  precedes  the  signs  of  pericarditis ;  and  Stokes  has  observed 
the  symptoms  of  pericarditis  to  precede  friction-sound  by  two 
days. 

Mayne  was  of  opinion  that  the  pericardium  in  the  state  of 
simple  dryness  of  its  surface,  is  incapable  of  yielding  an  audible 
attrition-sound. 

Collin,  on  the  contrary,  held  that  this  is  actually  the  con- 
dition of  the  pericardium  indicated  by  the  bruit  de  cuir  neuf. 

Stokes  doubts,  but  does  not  deny,  the  competency  of  simple 
dryness  of  the  pericardium  to  produce  frottement.\\ 

*  Diseases  of  the  Chest,  1862,  p.  153,  et  sequent. 

t  Address  in  Medicine.    British  Medical  Association.    Pamphlet,  1870,  p.  3. 

X  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  vii.,  May  1st,  1835. 

§  Commentaires  des  Propositions  de  Pathologie,  1829,  torn,  i,  p.  398. 

||  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  iv.,  September  1st,  1833. 
In  his  work  (Diseases  of  the  Heart  and  Aorta,  p.  9)  published  more  than  twenty 
years  later  (1854),  Dr.  Stokes  admits,  with  scarcely  any  qualification,  the  occurrenc 
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Doctor  Walshe  holds  that  a  state  of  dryness,  with  vascular 
engorgement  of  the  free  surface  of  the  pericardium,  is  competent 
to  yield  friction-sound  of  a  grazing,  or  even  of  a  scraping  charac- 
ter, during  the  movements  of  the  heart.* 

I  have  never  met  with  a  case  which  would  warrant  me  in 
asserting,  that  a  state  of  simple  dryness  and  vascularity  of  sur- 
face may  give  rise  in  the  pericardium  to  veritable  friction-sound. 
I  do  not,  however,  deny  the  possibility  of  an  occurrence,  which, 
theoretically,  would  seem  not  improbable.  In  every  instance, 
without  exception,  in  which  I  have  had  the  advantage  of  deter- 
mining, by  post  mortem  examination  of  the  body,  the  condition 
of  the  serous  surface  of  the  pericardium,  where  friction- sound  of 
indubitable  pericardial  origin  had  existed  during  the  patient's 
last  illness,  I  have  found  lymph  in  greater  or  less  quantity 
effused  upon  that  surface ;  and  out  of  a  great  number  of  such 
examples,  I  cannot  recall  one  which  afforded  the  slightest  war- 
rant for  the  assumption  that  the  lymph  so  effused  was  in  pro- 
cess of  removal  by  absorption,  notwithstanding  the  positive 
assertion  to  this  effect  made  by  many  writers  of  eminence. 

If  it  is  possible,  as  Dr.  Mayne  held,-f-  and  in  this  opinion  I 
cprite  coincide  with  him,  to  predict  from  general  and  special 
symptoms  the  proximate  advent  of  pericardial  frottcment,  the 
pericardium  must  exhibit,  concurrently  with  the  manifestation 
of  these  symptoms,  the  earliest  pathological  change  which  cha- 
racterizes a  serous  surface  in  process  of  inflammation,  namely, 
capillary  injection  and  suspension  of  secretion.  In  two  of  Dr. 
Mayne's  cases  the  diagnosis  of  pericarditis  was  made  from 
symptoms  alone,  thirty  hours  before  frottement  was  perceptible. 

I  have  repeatedly,  in  the  course  of  rheumatic  fever,  antici- 
pated the  advent  of  pericardial  frottement,  by  at  least  twenty- 
four  hours,  from  the  sense  of  precordial  oppression  experienced 
by  the  patient,  the  accelerated  breathing  and  pulse,  anxious 

of  pericardial  frottement  in  the  first  stage  of  pericarditis,  from  simple  dryness  of  the 
serous  surface  ;  and  Dr.  Hope  {opus  citat.,  p.  168)  thinks  that  "  deficient  lubricity 
of  the  pericardium,  from  defective  secretion  in  the  earliest  stage  of  inflammation, 
may  possibly  be  one  of  the  causes  of  the  creaking  sound,  independent  of  lymph." 

*  A  Practical  Treatise  on  the  Diseases  cf  the  Heart  and  Great  Vessels,  third  edition, 
1862,  p.  216. 

t  Loco  citat. 
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expression  of  countenance,  and,  especially,  from  the  abrupt, 
energetic,  and  tumultuous  action  of  the  heart,  associated  with  a 
peculiar  rustling  sound ;  other  acute  inflammations  of  the  chest 
having  been  excluded.  In  all  the  above  examples,  I  believe  that 
the  serous  surface  of  the  pericardium  was  already  vascular  and 
dry;  yet,  by  the  most  careful  examination,  friction-sound  was  not 
then  detectable.    Within  the  course  of  the  succeeding  twenty- 
four  hours,  however,  indubitable  attrition-murmur  became  dis- 
tinctly audible,  and  converted  the  presumptive  into  a  positive 
diagnosis  of  pericarditis.    Without  the  confirmatory  evidence 
afforded  by  friction-sound,  it  is  manifest  that  a  positive  diag- 
nosis of  pericarditis  could  not  have  been  made  in  the  cases 
adverted  to,  because  the  symptoms,  taken  individually  or  col- 
lectively, might  have  been  due  to  other  causes,  however  strong 
the  probability  of  their  dependence  upon  pericarditis.   Da  Costa 
declares  that  pericarditis  can  be  recognized  only  by  means  of 
physical  signs,  adding,  there  are  no  general  symptoms  that  prove 
a  pericarditis  to  exist,  not  even  that  of  the  so-called  character- 
istic precordial  pain*    Corvisart,  and  even  Laennec  himself, 
strange  as  it  may  seem,  were  unacquainted  with  the  physical 
signs  of  pericarditis ;  their  diagnosis  of  this  affection  rested  upon 
presumptive  evidence  alone.     Bertin,  Broussais,  and  Andral 
laboured  under  the  same  disadvantage,  notwithstanding  that 
the  discovery  of  the  pathognomonic  sign  of  pericarditis,  the  bruit 
de  cuir  neuf,  was  published  by  Collin  the  same  year  (1824)  in 
which  Bertin's  book  appeared,  but  some  months  earlier,  as  shown 
by  the  disparaging  allusion  to  it  contained  in  that  work,  two 
years  before  the  second'  edition  of  the  celebrated  Traitt  de  V Aus- 
cultation Mffliate,  and  five  years  anterior  to  the  works  of  Andral" 
and  Broussais.    The  latter,  indeed,  whilst  fully  admitting  the 
diagnostic  value  of  the  sign  discovered  by  Collin,  gives  no  evi- 
dence that  he  had  made  much  use  of  it  in  practice.    He  says : — 
"  But  there  is  a  phenomenon  worthy  of  more  attention  than  it 
has,  as  yet,  perhaps  received.    It  is  the  sound  of  parchment, 
which  one  perceives  distinctly  by  means  of  the  stethoscope. 

"  In  exploring  with  this  instrument,  in  cases  of  incipient  peri- 
carditis, one  experiences  the  sensation  yielded  by  two  dry  bodies, 

*  Medical  Diaynosis,  third  edition,  1870,  p.  355. 
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such  as  parchment,  rubbing  against  one  another;  and  this  sign, 
Avhen  associated  with  pain  and  anguish,  can  leave  no  doubt  as  to 
the  existence  of  inflammation.  There  is  no  reason  why  we 
should  not  profit  by  this  observation  for  the  purpose  of  making 
a  precise  diagnosis  of  the  disease,"  etc.* 

Still  more  singular  is  it  that  Laennec,  who  has  made  such  free 
and  profitable  use  of  the  stethoscope  in  the  diagnosis  of  pulmo- 
nary and  cardiac  disease,  should  have  failed  to  recognise  its 
application  in  that  of  pericarditis,  and  not  have  noted  the  strik- 
ing and  pathognomonic  phenomenon  of  friction-sound  in  con- 
nexion with  that  disease.  Collin  was  no  stranger  to  Laennec, 
as,  in  the  preface  to  the  second  edition  of  his  great  work,  the 
illustrious  discoverer  of-  mediate  auscultation  proclaims  his 
indebtedness  to  that  distinguished  observer  for  much  and 
valuable  assistance  rendered  in  the  collection  of  his  clinical 
records. 

Doctor  Latham  was  one  of  the  first  physicians  who  recognised 
the  diagnostic  value  of  pericardial  bruit.  He  says : — "  I  am  not 
called  upon  to  determine  the  general  value  of  auscultation,  as  an 
aid  to  diagnosis.  Probably  it  does  not  deserve  all  the  high  com- 
mendation of  its  inventor  and  its  early  advocates,  and  still  less 
the  absolute  contempt  and  rejection  which  it  has  incurred  at  the 
hands  of  others.  I  confine  my  remarks  to  a  single  sign  derived 
from  it,  contributing  something,  I  believe,  towards  the  diagnosis 
of  a  particular  disease,  and  am  content  to  affirm,  that  during 
more  than  three  years  in  which  I  have  practised  the  method  of 
auscultation  with  some  diligence,  and,  as  a  security  against  self- 
deception,  have  admitted  no  result  of  my  own  observation  which 
has  not  been  confirmed  by  that  of  others,  the  sign  in  question, 
of  the  peculiar  sound  accompanying  the  contraction  of  the  ven- 
tricles, has  not  been  absent  in  any  one  authentic  case  of  pericar- 
ditis. And  in  three  years  the  number  of  such  cases  in  so  large 
an  hospital  as  St.  Bartholomew's  is  considerable.  My  observa- 
tion is  restricted  to  rheumatic  pericarditis.  The  same  sign  may 
attend  pericarditis  arising  under  other  circumstances,  but  I  do 
not  know  that  it  does. 

"  In  rheumatic  pericarditis  the  brouissement,  or  bruit  de  souf- 

*  Loco  cital. 
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flet,  is  always  among  the  earliest  symptoms  referable  to  the 
heart,  and  sometimes  the  very  first."* 

From  the  preceding  extract  it  will  be  seen  that,  whilst  identi- 
fying and  correctly  associating  the  acoustic  sign  of  pericarditis, 
Dr.  Latham  failed  to  appreciate  its  precise  pathological  signifi- 
cance, and  the  full  extent  of  its  diagnostic  application.  Never- 
theless, he  is  entitled  to  distinguished  notice  in  the  history  of 
this  subject. 

To  Dr.  Stokes  belongs  the  merit  of  having  been  the  first  not 
only  to  assign  then  full  diagnostic  value  to  the  acoustic  pheno- 
mena of  pericarditis,  but  to  lay  clown  precise  rules,  not  even  now 
diminished  in  value,  for  their  identification. f 

In  his  valuable  and  original  paper,  six  cases  of  pericarditis  are 
narrated,  which  may  be  briefly  summarised  as  follows : — 

Case  1.  Loud  friction-sound  and  frSmissement,  clue  to  a  second 
and  recent  attack  of  pericarditis,  were  perceived.  Old  adhe- 
sions and  much  semi-cartilaginous  deposit  were  found  on  post 
mortem  examination  of  the  body. 

Case  2.  Double  friction-sound,  but  varying  in  quality  at 
different  points  of  the  pericardium,  and  not  audible  beyond  one 
and  a-half  inch  from  the  precordium,  whilst  the  normal  sounds 
of  the  heart  were  extensively  audible.  Frottement  persisted  at 
one  point  in  the  precordial  region,  whilst  elsewhere  it  had 
ceased.  The  diagnosis  of  adhesion  of  the  pericardium  at  all 
points,  save  that  just  mentioned,  was  made,  and  on  post  mortem 
inspection  of  the  body,  was  found  to  be  correct.  This  was  an 
example  of  "  latent"  pericarditis  ;  i.e.,  in  which  the  presence  of 
the  disease  was  announced  by  physical  signs  exclusively. 

Case  3.  Latent  and  dry  pericarditis.  Friction-sound  varied  in 
quality  in  different  situations.    Diagnosis  confirmed  by  autopsy. 

Case  4.  A  child,  aged  five  years.  Double  friction-sound 
audible  under  both  clavicles,  and  along  the  spine.  Extensive 
precordial  dulness,  and  epigastric  tenderness.  On  examination 
of  the  body  after  death,  dry  pericarditis,  and  considerable  hyper- 
trophy of  the  heart,  with  slight  recent  thickening  of  the  mitral 
and  aortic  valves,  were  found. 

*  London  Medical  Gazette,  vol.  iii.,  January  17th,  1829,  p.  214. 

t  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  iv.,  September  1st,  1333. 


ACUTE  PERICARDITIS. 


331 


Case  5.  Double  friction-sound,  which  underwent  change  of 
quality  and  situation  in  the  progress  of  the  case,  and  exhibited, 
moreover,  a  respiratory  rhythm.  Post  mortem  examination  not 
obtained. 

Case  6.  Double  friction-sound  which  underwent  change  of 
character  and  site,  and  on  the  supervention  of  precordial  dul- 
ness,  ceased  to  be  audible.  Dulness  subsequently  cleared  up, 
and  friction-sound  became  again  audible,  and  in  the  course  of 
convalescence  assumed  the  character  of  bruit  de  soufflet.  Ee- 
covery. 

These  cases  were  of  the  utmost  value  to  the  science  of  medi- 
cine at  the  time  they  were  published,  because  they  settled 
affirmatively,  once  and  for  ever,  the  question  of  the  practicability 
of  diagnosing  pericarditis  actually  in  progress,  by  means  of 
physical  evidence  exclusively.  But,  furthermore,  from  the  obser- 
vation of  these  cases,  rules  were  constructed  for  the  differential 
diagnosis  of  pericarditis,  which  may  safely  challenge  comparison 
with  anything  since  written  on  this  subject. 

In  an  especial  manner  are  the  variations  in  the  intensity, 
quality,  and  rhythm  of  friction-sound  in  different  situations 
within  the  precordium ;  and  its  modifications  from  day  to  day, 
and  under  treatment,  insisted  upon,  as  distinctive  of  this  phe- 
nomenon. 

In  the  progress  of  this  work  I  shall  have  occasion  again  to 
refer  to  this  important  contribution  to  medical  literature. 

Doctor  (now  Sir  Thomas)  Watson  followed,  at  a  short  inter- 
val, with  a  valuable  paper*  confirmatory  of  Dr.  Stokes'  opinion 
as  to  the  unique  character  and  special  diagnostic  value  of  attri- 
tion-sound in  pericarditis  ;  contributing  cases  in  illustration,  one 
of  which,  as  an  example  of  latent  pericarditis,  was  of  especial 
value  at  this  period,  when  the  possibility  of  the  diagnosis  of  that 
disease  from  acoustic  and  tactile  evidence  exclusively  was  still 
called  in  question.  The  diagnosis  was  confirmed  by  post  mortem 
examination  of  the  body. 

In  the  same  year  Dr.  Mayne  contributed  a  memoir  of  the 
utmost  value  on  this  subject,  f    His  cases,  which  are  numerous, 

*  London  Medical  Gazette,  vol.  xvi.,  part  i.,  April  11th,  1835. 

t  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  vii.,  May  1st,  1835. 
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would  alone  be  sufficient  to  establish  the  independent  physical 
diagnosis  of  pericarditis.  Yet,  he  declares  it  as  his  opinion,  that 
physical  signs  are  not  of  themselves  sufficient  in  all  cases /add- 
ing, "  In  some  cases  this  sign  (friction-sound)  will  not  be  evi- 
dent at  any  one  period  of  the  entire  disease,  and  in  others  it 
may  readily  be  mistaken  for  similar  sounds  which  are  character- 
istic of  other  organic  lesions."  The  differential  diagnosis  from 
endocarditis  is,  he  says,  in  many  instances  attended  with  the 
greatest  difficulty ;  especially  is  this  the  case  when  pericarditis 
has  supervened  upon  organic  disease,  the  stethoscopic  pheno- 
mena being  due  exclusively  to  the  latter. 

I  cannot  agree  in  the  opinion  that  pericarditis  may  pass 
through  its  ordinary  stages  without  giving  rise  to  friction-sound 
at  any  period  of  the  disease.  Of  course,  I  do  not  mean  to  deny 
that  the  phenomenon  may  not  have  actually  come  under  the 
cognizance  of  the  attendant  physician,  from  causes  having  no 
reference  to  its  existence ;  such  as  the  stage  of  the  disease  at 
which  examination  may  have  been  made,  the  rapidity  with 
which  serous  effusion  had  taken  place,  etc.  But  the  develop- 
ment of  frottement,  cognizable  to  the  senses,  within  a  period,  it 
may  be  very  brief,  subsequent  to  the  first  stage  of  the  disease,  I 
hold  to  be  a  necessary  pathological  sequence  of  ordinary  inflam- 
mation of  the  pericardium.  I  further  believe  that  in  the  ab- 
sence of  this  sign,  the  diagnosis  of  pericarditis  can  be  only 
presumptive  ;  and  that  for  the  purpose  of  diagnosis,  either  physi- 
cal signs  are  insufficient  only  when  they  are  ill-pronounced  or 
entirely  absent  at  the  time  of  examination. 

That  pericardial  friction  may  be  readily  mistaken  for  other 
phenomena  I  freely  admit;  but  this  in  no  measure  diminishes  its 
value  as  a  specific  sign ;  it  should  rather  induce  a  more  careful 
study  of  its  distinctive  peculiarities,  which,  by  such  means,  will 
be  found  not  only  cognizable,  but  amply  sufficient  to  establish 
the  identity  of  pericarditis  where  they  exist. 

Pericarditis  may  occur  singly,  or  with  intrinsic  or  extrinsic 
complications.    Thus : 
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1 .  Simple  Pericarditis 


Idiopathic  (?) 
(a)  Endo-pericarditis. 


2.  Pericarditis,  with  intrinsic  complications 


3.  Pericarditis,  with  extrinsic  complications,  viz.,  with 


(b)  Myo-pericarditis. 

(c)  Endo-myo-pericar- 
ditis. 

(d)  Tuberculous  deposit 
in  the  pericar- 
dium. 

(e)  Cancerous  ditto. 
(/)  Hffimo-pericardium. 
(</)  Pneumopericardium. 

(a)  Rheumatism. 
(I)  Tuberculosis. 

(c)  Pleuritis. 

(d)  Pneumonia. 

(e)  Pleuro-pneumonia. 
(/)  Eenal  disease. 

(g)  Hepatitis. 

(h)  Scorbutus. 

(i)  Gout. 
(/)  Phlebitis. 
(Jc)  Septicaemia. 
(I )  Typhus  fever. 
(m)  Enteric  fever, 
(n)  Intermittent  fever, 
(o)  Scarlatina. 
(p)  Small-Pox. 
(g)  Measles. 

\  (?•)  Delirium  tremens. 

The  history,  diagnosis,  and  treatment  of  pericarditis  will  be 
most  conveniently  discussed  under  the  two  first  mentioned 
heads ;  viz.,  simple  pericarditis,  and  pericarditis  with  intrinsic 
complications.  The  consideration  of  the  extrinsic  complications 
of  the  disease  will  furnish  matter  for  a  distinct  section. 

Simple  acute  pericarditis,  usually  of  rheumatic  origin,  as 
already  shown,  and  most  frequently  met  with  in  young  sub- 
jects* is  manifested  in  the  great  majority  of  cases,  when  asso- 

*  Doctor  Fuller  declares,  and  in  this  opinion  few,  if  any,  will  be  found  to  differ 
from  him,  that  rheumatic  pericarditis  is  more  common  in  the  acute  than  in  the 
chronic  form  of  rheumatism  ;  in  its  early  than  in  its  late  stages  ;  in  youth  than  in 
advanced  age  ;  in  females  than  in  males  ;  in  persons  of  an  irritable,  than  in  those  of 
a  phlegmatic  temperament ;  in  the  weak  than  in  the  strong  ;  and  in  the  fibrous 
than  in  the  synovial  form  of  rheumatism.  Non-rheumatic  pericarditis  is  more 
common  in  old  age,  and  in  men,  manifestly  because  of  its  frequent  association  with 
Bright' s  disease  ;  and,  finally,  he  adds,  rheumatic  pericarditis  is  more  severe,  the 
mortality  amounting  to  1  in  5'8  cases,  and  seldom  latent ;  whereas  that  of  the  non- 
rheumatic  form  is  often  latent. 
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dated  with  rheumatism,  within  the  first  few  days  of  the  articular 
engagement.  I  have,  however,  known  it  to  occur  as  late  as  the 
twenty-seventh  clay  from  the  commencement  of  articular  pain 
and  swelling.  In  several  instances  the  invasion  of  pericarditis 
was  announced  by  precordial  distress  and  accelerated  breathing, 
at  least  twenty-four  hours  before  physical  signs  of  any  kind  were 
perceptible.  Drs.  Stokes  and  Mayne,  as  previously  stated,  have 
recorded  examples  of  pericarditis  in  which  symptoms  sufficiently 
characteristic  to  warrant  in  their  judgment  a  positive  diagnosis, 
preceded  all  physical  signs  by  periods  varying  from  thirty  to 
forty-eight  hours.* 

I  am  satisfied  that,  with  few  exceptions,  the  rule  is  as  above 
stated ;  namely,  that  the  symptoms  of  pericarditis  take  prece- 
dence of  the  physical  signs ;  but,  I  cannot  regard  them  as  suffi- 
ciently distinctive  to  warrant  a  positive  diagnosis  of  pericarditis, 
pending  the  development  of  physical  evidence.  Indeed,  these 
symptoms,  however  suggestive  of  pericarditis,  and  in  association 
with  acute  or  subacute  rheumatism  they  are  in  the  highest  de- 
gree suggestive  of  that  affection,  may,  individually  and  collec- 
tively, be  found  to  depend  upon  other  causes. 

The  symptoms  of  simple  acute  pericarditis,  in  its  first  and 
second  stages,  are  of  a  comparatively  mild  character.  The  grave 
and  urgent  symptoms,  such  as  aggravated  dyspnoea,  failure  of 
the  pulse,  oppression  at  the  precordium,  indescribable  anguish 
and  fear  of  impending  death/}-  belong  rather  to  those  cases  in 
which  the  muscular  substance  of  the  heart  is  involved  in  the 
inflammatory  process,  or  the  organ  is  impeded  by  a  copious 
effusion  of  serum  into  the  pericardium.  There  is,  however,  more 
or  less  decided  pain  in  the  precordium.  The  action  of  the  heart 
is  accelerated,  the  impulse  is  sharp  and  abrupt,  and  the  sounds, 
especially  the  second,  are  clear  and  ringing,  with  the  addition 
of  a  characteristic  rustle,  distinct  from  friction-sound.  The 
radial  pulse  is  regular,!  and  rarely  above  120  in  the  minute. 

*  See  page  326. 

f  Broussais  {Commentaires  des  Propositions  de  Pathologie,  1829,  torn,  i.,  p.  3971, 
attributes  this  symptom  to  failure  of  the  circulation  in  the  brain. 

%  I  cannot  subscribe  the  opinion  of  Louis,  that  irregularity  of  pulse  is  character- 
istic of  simple  pericarditis.  I  believe  that  when  associated  with  pericarditis,  irregu- 
larity of  pulse  indicates  extension  of  inflammation  to  the  substance  of  the  heart. 
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Eespiration  is  quickened  in  proportion  to  the  increased  rate  of 
the  heart's  action;  and  there  is  usually  harsh,  dry,  teasing  cough, 
not  accounted  for  by  reference  to  the  lungs,  and  due,  probably, 
to  reflex  irritation  of  the  larynx  and  bronchial  surface  through 
the  coronary  plexuses. 

Doctor  Stokes  truly  remarks  :  "  If  we  except  the  pain  which 
so  commonly  attends  serous  inflammations,  the  remaining  symp- 
toms of  pericarditis  are  to  be  referred  less  to  the  pericardium 
than  to  the  muscular  fibre  ;"*  and  Bouillaud  is  of  opinion  that 
rheumatic  pericarditis  is  often  painless,  or  very  slightly  painful, 
when  not  complicated  with  pleurisy.-|- 

Doctor  Mayne  has  directed  special  attention  to  epigastric 
tenderness  as  a  symptom  of  pericarditis.  It  is  most  acute  when 
pressure  is  made  upwards  in  the  direction  of  the  heart,  and  was 
observed  in  a  large  proportion  of  his  cases,  j 

In  reference  to  this  symptom,  Dr.  Stokes  justly  remarks  that 
its  value  as  an  aid  in  the  diagnosis  of  pericarditis  is  much 
lessened  by  its  presence,  in  a  form  scarcely,  if  at  all,  distinguish- 
able from  the  latter,  in  acute  pleuritis  of  the  left  side,  and  in 
acute  gastritis.  I  do  not  think  there  is  anything  specific  in  this 
symptom,  which  may  be  noticed  not  only  in  the  connexion 
mentioned  by  Dr.  Stokes,  but  likewise,  and  more  frequently,  in 
cases  of  hepatic  congestion  from  any  cause. 

The  absence  of  pain  is  more  characteristic  of  pericarditis  in 
the  complicated  than  in  the  simple  form,  according  to  Stokes ; 
and  when  present  it  has  been  occasionally  observed  to  differ 
from  that  of  pleurisy,  in  not  being  aggravated  by  deep  inspira- 
tion, or  by  change  of  posture.  I  have  found  this  last  observation 
true  in  a  small  per  centage  of  cases.  It  may  be  readily  explained 
by  reference  to  the  anatomical  relations  of  the  inflamed  surfaces 
in  both  cases. 

If  the  attack  complicate  acute  or  subacute  rheumatism,  its 
general  symptoms  are  in  a  great  degree  masked  by  that  disease. 
Thus,  the  expression  of  anguish  stamped  upon  the  face,  and  pos- 
sibly attributed  to  cardiac  complication,  may  be  not  less  rationally 

*  Opus  citat.,  p.  1. 

t  Traite  Clinique  des  Maladies  du  Cccur,  1835,  p.  454. 

*  Loco  citat. 
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accounted  for  by  the  presence  of  articular  pain ;  and,  similarly, 
heat  of  skin,  and  accelerated  pulse  and  respiration,  by  the  gene- 
ral febrile  action  characteristic  of  rheumatic  fever.  The  peculiar 
abrupt  impulse  of  the  heart  is,  however,  in  association  with 
rheumatism,  eminently  suggestive  of  incipient  cardiac  engage- 
ment. In  the  first  stage  of  pericarditis,  or  that  of  vascular 
injection  and  suspended  secretion  of  the  serous  surface,  the 
auscultatory  signs  are  negative,  with  one  exception;  namely,  the 
existence  of  a  partially  suppressed  rttstle,  not  amounting  to  frotte- 
ment.  This  is  so  characteristic  that,  in  several  instances,  guided 
by  it  mainly,  I  have  been  able  positively  to  diagnose  the  proxi- 
mate advent  of  pericarditis. 

The  period  during  which  this  sign  may  continue  I  have  known 
to  vary  from  twelve  to  forty-eight  hours  ;  usually  it  lasts  about 
twenty-four  hours  before  friction-phenomena  are  declared. 

The  occurrence  of  friction-sound,  with  or  without  tactile  vibra- 
tion, proclaims  the  advent  of  the  second  stage  characterized  by 
exudation  of  lymph  or  fibrin. 

Doctor  Gairdner,  however,  is  of  opinion  that  "  the  friction- 
sound  in  some,  even  in  many  cases,  may  be  the  indication  only 
of  a  more  partial  and  evanescent  morbid  action  than  any  to 
which  the  name  of  acute  inflammation  could  with  propriety  be 
applied."* 

I  have  already  discussed  at  length  this  phenomenon  (p.  289) 
and  shall  here  only  repeat  that  it  is  characterized  by  harshness 
of  quality,  prevalence  at  base,  sensible  proximity  to  the  ear  of 
the  auscultator,  liability  to  intensification  by  precordial  pressure 
and  by  full  inspiration,  and  inconstancy  as  to  site,  rhythm,  and 
intensity.  ■ 

The  phenomena  with  which  it  is  especially  liable  to  be  con- 
founded are  endocardial  murmur,  and  pleuritic  friction-sound 
limited  to  the  antero -inferior  portion  of  the  left  side  of  the 
chest. 

For  the  distinction  between  endocardial  murmurs  and  the 
attrition-sounds  of  pericarditis,  Skoda-f-  relies,  on  the  one  hand, 
upon  the  general  effects  of  valvular  disease  upon  the  circulation 

*  Edinburgh  Monthly  Journal,  1851. 

f  A  Treatise  on  Auscultation  and  Percussion;  translated  by  Markliam,  1853, 
p.  225. 
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and  the  heart,  and,  on  the  other,  upon  the  coexistence  of  percus- 
:  sion-dulness  in  pericarditis. 

But  surely,  in  the  early  stages  of  valvular  disease,  when  alone 
the  question  of  diagnosis  from  pericarditis  can  arise,  the  derange- 
ments of  circulation  and  the  alteration  in  the  volume  and  action 
of  the  heart,  upon  which  exclusively  he  would  base  a  positive 
diagnosis  of  valvular  lesion  and  the  absence  of  which  he  would 
regard  as  conclusive  against  that  view,  are,  in  many  instances, 
either  entirely  absent,  or  present  only  in  a  degree  quite  insuf- 
ficient to  warrant  a  positive  opinion. 

Again,  many  of  those  changes,  having  reference  at  least  to  the 
circulation,  are  notoriously  liable  to  occur  in  the  course  of  peri- 
carditis associated  with  extension  of  inflammation  to  the  mus- 
cular substance  of  the  heart,  or  with  serous  effusion  into  the 
pericardium. 

As  to  precordial  dulness  from  liquid  effusion,  as  a  means  of 
determining  an  otherwise  doubtful  murmur  to  be  of  pericardial 
origin,  I  regard  the  absence  of  dulness  from  that  cause,  where  attri- 
tion-murmur exists,  as  the  rule,  and  its  presence  as  the  exception. 

Skoda  denies  that  the  character  of  the  murmur  itself  is  capable 
of  aiding  our  diagnosis ;  an  opinion  in  which  few  physicians  will 
be  found  to  agree  with  him.  He  adds  :*  "If  percussion  indicates 
the  presence  of  effusion  in  the  region  of  the  heart,  and  if  the 
heart  be  not  thereby  displaced,  we  may  conclude  that  the  effu- 
sion is  in  the  pericardium;  and  it  then  becomes  very  probable 
that  the  murmur  also  proceeds  from  the  internal  surface  of  the 
membrane."  But  if  there  be  no  palpable  increase  in  the  area  of 
precordial  dulness,  and  that  in  the  majority  of  cases  of  pericar- 
ditis when  friction-sound  is  audible  there  is  no  such  increase  I 
positively  aver,  how  is  the  diagnosis  to  be  made  ?  Are  we 
reduced  to  probabilities  in  the  determination  of  this  important 
question  of  practical  medicine  ?  I  incline  to  think  few  will 
answer  now  in  the  affirmative. 

Doctor  Hopet  relies  upon  the  rougher  quality  of  the  pericar- 
dial sound  as  distinguishing  it  from  those  due  to  valvular  lesion- 
and  so  weU  pronounced  is  this  difference,  that,  according  to' 
him,  where  the  two  kinds  of  murmur  coexist  in  the  same  sub- 

*  OpU8  citat,,  p.  226.  f  Opus  citat.,  p.  174. 
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ject  "  the  one  may  be  heard  through  the  other."  In  such  a  con- 
tingency, however  distinctive  may  be  the  quality  of  the  murmur 
in  most  instances,  seeing  that  it  is  remarkably  prone  to  variation 
in  this  respect,  I  would  rather  rely  upon  other  characteristics 
for  its  identification ;  and,  pre-eminently,  upon  its  rhythm,  site, 
and  liability  to  change  of  situation  and  character  within  brief 
periods  of  time. 

Hope  also  holds  that  a  rough,  creaking,  or  rasping  murmur 
with  the  second  sound  must  be  due  to  attrition,  as  a  valvular 
murmur  of  diastolic  rhythm  is  never  of  this  quality.  To  this 
doctrine  there  are  very  few  exceptions,  notwithstanding  that  Dr. 
Walshe  holds  an  opposite  opinion.* 

Da  Costa  declares  that  it  is  sometimes  impossible  to  distin- 
giush  a  pericardial  from  an  endocardial  sound.*f-  I  hold,  on  the 
contrary,  that  it  is  always  possible  to  make  the  distinction  with 
confidence,  by  carefully  attending  to  the  characteristics  of  peri- 
cardial frottement  already  indicated.  Although  in  many  cases, 
apparently  very  difficult,  I  have  found  the  differential  diagnosis 
in  all  instances  feasible,  at  least  after  a  second  examination. 

The  coexistence  of  tactile  fremitus  with  attrition-murnmr  in 
pericarditis,  though  certainly  the  rule,  is  not  without  exception. 
Enfeeblement  of  the  heart,  from  any  cause,  by  lessening  its  con- 
tractile energy,  may  entirely  suspend  tactile  vibration,  whilst 
only  modifying,  or  rendering  less  loud  and  harsh,  the  sound  of 
attrition.  Again,  fremitus,  though  present,  may  not  be  commu- 
nicated to  the  hand,  owing  to  impairment  of  the  vibratile  pro- 
perties of  the  chest-wall,  as,  for  example,  by  superficial  oedema ; 
and  the  intervention  of  emphysematous  lung-substance  between 
the  pericardium  and  the  wall  of  the  chest,  may  mask  a  pericar- 
dial frottement  capable  of  producing  sensible  thoracic  vibration. 

In  many  cases  of  valvular  murmur  exclusively,  fremitus  is 
also  present.  This  is  notably  true  of  the  presystolic  murmur  of 
mitral  constriction.  The  distinction,  therefore,  between  pericar- 
dial friction-sounds  and  valvular  murmurs,  based  upon  the  pre- 

*  A  Practical  Treatise  on  the  Diseases  of  the  Heart  a7id  Great  Vessels,  third 
edition,  1862,  p.  118.  In  the  fourth  edition  of  his  work  just  issued  (1873),  Dr. 
Walshe,  however,  states  that  aortic  regurgitant  murmur,  the  type  of  diastolic  mur- 
murs, is  "  rarely  rough. ' 

f  Medical  Diagnosis,  third  edition,  1870,  p.  357. 
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sence  or  absence  of  fremissement,  possesses  only  a  limited  value ; 
and,  independently  of  other  considerations,  excluding  certain 
forms  of  valvular  disease,  fremissement  affords,  at  least,  but  very 
equivocal  evidence  of  pericarditis.* 

The  duration  of  friction-sound  may  vary  from  a  few  hours  to 
three  weeks.  The  period  of  its  continuance  is  usually  very 
brief  where  the  cause  of  its  suspension  is  serous  effusion  into 
the  pericardium.  In  such  cases  it  will  be  noticed  to  cease  at 
the  lower  part  of  the  precordium  in  the  first  instance,  and 
thence  to  be  gradually  extinguished  in  the  direction  upwards, 
pari  passu  with  the  establishment  of  percussion-dulness. 

I  cannot  concur  in  opinion  with  Dr.  Gee,  to  the  effect  that  in 
cases  of  serous  effusion  into  the  pericardium,  consecutive  to  peri- 
carditis, the  liquid  accumulation  takes  place  in  the  first  instance 
at  the  base  of  the  heart  and  around  the  roots  of  the  great 
vessels.-f- 

In  a  few  instances  friction-sound  continues  to  be  heard  at  the 
extreme  upper  portion  of  the  precordium,  throughout  the  stage-  of 
serous  effusion,  and  whilst  the  remaining  portion  yields  femoral 
dulness,  and  the  heart's  sounds  are  everywhere  masked.  These 
are  cases,  however,  in  which  the  effusion  has  fallen  short  of  dis- 
tension of  the  pericardium;  and  the  liquid  gravitating  to  the 
lower  portion  of  the  sac,  its  superior  anterior  portion  is  allowed 
to  come  into  contact  with  the  roots  of  the  prdmonary  artery  and 

*  Doctor  Stokes,  however,  insists  upon  a  perceptible  difference  in  quality  between 
the  fremissement  of  pericarditis  and  that  of  valvular  lesion  ;  adding,  that  the  fremi- 
tus of  valvular  murmur  is,  like  the  murmur  itself,  limited  to  the  areas  of  the  re- 
spective orifices,  whilst  that  of  pericarditis  is  more  diffused,  and  indifferent  to  fixed 
areas.  This  is  a  very  just  distinction  so  far  as  it  applies  ;  but  circumscribed  and 
persistent  pericardial  fremissement  may  be  limited  to  the  area  of  one  of  the  orifices, 
though  I  admit  such  is  not  usually  the  case.  Again,  fremissement  arising  from 
aneurism  connected  with  the  intra-pericardial  portion  of  the  aorta,  may  exhibit  no 
relationship  to  valvular  areas,  although  of  limited  extent.  Doctor  King  Chambers 
(Lectures  chiefly  Clinical,  fifth  edition,  1865),  lays  down  the  following  rule  for  the 
distinction  of  pericardial  friction-sound  from  valvular  murmur.  If  the  ear  be  with- 
drawn from  the  stethoscope  while  still  held  in  contact  with  the  surface  in  the  site  of 
the  sound  under  investigation,  so  that  the  lobe  shall  barely  touch  the  instrument, 
the  normal  cardiac  sounds  will  be  heard,  free  from,  murmur  in  the  case  of  pericar- 
dial friction,  but  associated  with  murmur  if  valvular  disease  be  the  cause  of  the 
['li'  nomenon.    I  have  put  this  rule  to  the  test,  and  have  found  it  practically  useful. 

t  Auscultation  and  Percussion,  1870,  p.  247. 

22* 


340 


DISEASES  OE  THE  HEAET. 


aorta.  If  the  shoulders  be  depressed  whilst  the  patient  lies  upon 
the  back,  the  situation  of  friction-phenomena  will,  in  such  cases, 
be  reversed. 

In  a  few  examples,  to  be  noticed  farther  on,  I  have  known  the 
friction-sound  of  pericarditis  to  continue  after  the  restoration  o 
the  patient  to  apparently  perfect  health.  The  rheumatic  attac 
was  of  a  mild  character,  and  no  symptoms  were  referable  to  th 
heart;  nevertheless  a  distinct  friction-sound,  circumscribed  with 
in  an  area  of  very  small  extent,  was  audible  at  the  base  of  th 
heart,  continued  for  several  weeks,  and  was  unaltered  in  rkytlr 
or  intensity  at  the  time  of  the  patients'  discharge. 

Tactile  fremitus  is  liable  to  considerable  variation  in  degree  o 
intensity,  and  seldom  amounts  to  the  fre'missement  cataire  o 
Laennec.  It  is  due  to  vibration  of  the  framework  of  the  chest, 
consequent  upon,  and  therefore  isochronous  with,  the  movements 
of  the  heart.  It  indicates  a  considerable  degree  of  roughness  of 
the  opposed  serous  surfaces,  and  hardness  of  the  effused  lymph. 
Dr.  Stokes  is  of  opinion  that  a  dry  condition  of  the  surface  has 
the  effect  of  intensifying  fremitus,  if  it  does  not  constitute  an 
essential  condition  of  its  presence.  This  phenomenon  is  never 
coeval  with  friction-sound,  commencing  later,  and  terminating 
earlier  than  the  latter. 

Adhesion  of  the  parietal  pericardium  to  the  surface  of  the 
heart  may  follow  immediately  the  dry  stage,  without  the  inter- 
vention of  serous  effusion.  When  it  is  in  process  of  establish- 
ment, the  friction-sound  is  irregular  in  rhythm,  intermittent, 
and  lowered  in  intensity  ;  it  next  becomes  single  and  sys- 
tolic in  rhythm ;  ceases  to  be  heard  in  one  or  more  situations 
within  the  precordium,  usually  persisting  longest  at  the  base  of 
the  heart,  but  occasionally  at  the  apex,  and  is  finally  extin- 
guished. The  process  of  adhesion,  where  serum  in  notable 
quantity  has  not  been  effused,  may  commence  and  be  com- 
pleted within  a  period  of  twenty-four  hours. 

The  positive  diagnosis  of  cohesion  between  the  parietal  and 
visceral  pericardium,  from  evidence  afforded  by  that  condition 
itself,  independently  of  personal  observation  of  the  previous 
illness,  or  a  reliable  history  of  its  progress,  is  not  possible  in  the 
present  state  of  the  science  of  physical  diagnosis. 
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Palpitation,  supposed  to  indicate  irritative  reaction  under 
restraint,  was  long  regarded  as  a  symptom  of  adhesion  of  the 
pericardium  to  the  heart.  Morgagni  *  however,  after  carefully 
analysing  a  great  number  of  reported  cases  of  palpitation 
alleged  to  arise  from  this  cause,  and  also  several  cases  of  ad- 
herent pericardium  noted  by  Valsalva  and  himself,  arrives  at 
the  conclusion  that  palpitation  cannot  be  fairly  attributed  to 
adhesion  of  the  pericardium  alone  in  the  adduced  cases;  in  all 
of  which,  other,  and  frequently  many,  causes  combined  to  pro- 
duce it.  He  observes,  moreover,  that,  with  a  single  exception,  in 
all  the  cases  witnessed  by  himself  in  which  this  was  the  only 
tangible  morbid  condition  discovered,  palpitation  was  not  pre- 
sent. The  exception  was  that  of  a  patient  who  had  suffered 
from  palpitation,  and  in  whom,  after  death,  adhesion  of  the  peri- 
cardium to  the  roots  of  the  great  vessels  was  found.  To  this 
latter  circumstance,  as  tending  to  obstruct  the  outflow  of  blood 
by  constricting  the  vessels,  rather  than  to  the  general  adhesion 
of  the  pericardium,  he  inclines  to  attribute  the  palpitation  which 
had  been  observed  during  life. 

Senac-J*  also  doubts  that  adhesion  of  the  pericardium  has  any 
special  influence  in  causing  palpitation,  which  he  attributes  in  a 
general  way  to  various  forms  of  external  and  internal  irritation 
of  the  heart,  of  which  adherent  and  thickened  pericardium  may 
be  one ;  especially  if,  at  the  same  time,  it  make  pressure  on  the 
roots  of  the  great  arteries. 

Corvisart|  regards,  as  symptoms  of  adherent  pericardium,  fre- 
cpient  flushings,  and  a  sensation  of  dragging  in  the  region  of  the 
heart,  due  to  downward  traction  of  the  pericardium  and  heart 
by  the  diaphragm  during  inspiration,  and  upward  traction  of  the 
diaphragm  by  the  heart  in  systole.  He  mentions  three  kinds 
of  adhesion ;  namely,  1,  by  exuded  lymph  ;  2,  by  direct  union 
without  a  uniting  medium,  which  he  regards  as  the  usual  form 
in  gout  and  rheumatism ;  and  3,  long  filamentous  bands. 

Skoda,  however,  holds,§  but  not  very  strongly,  that  the  diag- 

*  The  Beats  and  Causes  of  Disease,  translated  by  Alexander,  book  ii.,  letter  xxiii. 
t  Be  la  Structure  du  Coeur,  1.  iv.,  ch.  xi. 

%  A  Treatise  on  the  Diseases  and  Organic  Lesions  of  the  Heart  and  Great  Vessels, 
translated  by  Hebb,  p.  32. 
§  Opus  citat.,  p.  327,  note. 
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nosis  is  practicable  ;  he  bases  it  mainly  upon  suppression  of 
apex-pulsation,  and  an  alleged  upward  and  inward  displace- 
ment, with  fixation,  of  the  apex  of  the  heart.  He  mentions  as 
a  further  sign  of  adhesion,  systolic  retraction  of  the  intercostal 
space  at  a  point  corresponding  to  the  apex,  and  to  a  slight  ex- 
tent of  one  or  two  spaces  next  above ;  but  this  implies  adhesion 
of  the  pericardium  to  the  costal  pleura. 

I  cannot  regard  these  signs,  taken  absolutely,  as  of  much 
value.  Displacement  of  the  apex  upwards  and  inwards  may  be 
the  result  of  partial  retraction  of  the  left  lung,  already  adherent 
to  the  cone  of  the  pleura  and  to  the  external  surface  of  the  peri- 
cardium ;  whilst  suppression  of  the  apex-beat  may  be  due  to 
fatty  disease  of  the  heart,  or  enfeeblement  of  the  organ  from 
other  causes,  such  as  typhus,  or  septic  blood-poisoning.  But  i 
the  other  causes  of  upward  displacement  of  the  heart  be  ex- 
.cluded,  and  especially  if  pericarditis  be  known  to  have  preceded, 
a  fixed  position  of  the  apex-point  at  or  near  the  nipple  may  be 
regarded  as  eminently  suggestive  of  adhesion. 

Laennec  alludes*  to  the  sign  mentioned  by  Sanders ;  namely, 
retraction  or  pitting  of  the  epigastrium  below  the  left  costal 
cartilages,  followed  by  elevation  with  pulsation  of  the  same 
point.  He  declares,  however,  that  although  he  had  repeatedly 
looked  for  it  where  adhesion  of  the  pericardium  actually  existed, 
he  had  never  observed  it. 

This  is  likewise  my  own  experience.  I  have  repeatedly- 
observed  pericarditis  pass  through  its  entire  course,  from  the  pre- 
friction  or  dry  stage,  to  final  suppression  of  friction-sound,  and  I 
have  not  even  once  witnessed  the  sign  mentioned  by  Sanders. 
I  have  frequently  observed  epigastric  pulsation  of  such  a  char- 
acter as  might  be  readily  mistaken  for  the  phenomenon  in 
question;  but,  I  feel  bound  to  add  that,  I  have  observed  this 
most  frequently  in  hypertrophy  with  dilatation,  where  no  adhe- 
sion of  the  pericardium  existed. 

Laennec  does  not  consider  the  diagnosis  feasible.  Such  is 
likewise  the  opinion  of  Bertin  and  Bouillaud. 

Hope,  while  asserting  that  the  diagnosis  of  adherent  pericar- 
dium cannot  be  made  with  positive  certainty,  considered  that 
*  Mediate  A  uscultation,  Forbes'  translation,  p.  666. 
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strong  probability  of  its  presence  may  be  assumed,  if,  with 
hypertrophy  of  the  heart,  there  be  abnormal  prominence  of  the 
precordium,  without  downward  displacement  of  the  organ ;  and, 
at  the  same  time,  a  jogging  or  tumbling  movement  of  a  double 
character,  synchronous  with  the  sounds  of  the  heart.  This  latter 
he  regards  as  being,  in  a  diagnostic  sense,  the  more  valuable  of 
the  two  signs,  and  as  warranting  a  very  strong  presumption  of 
cohesion  of  the  pericardial  surfaces.* 

I  cannot  attach  the  importance  to  this  sign  which  Dr.  Hope 
has  done,  as  evidence  of  adhesion  of  the  pericardium.  I  have 
repeatedly  found  it  present  where  no  adhesion  existed,  as  proved 
by  examination  of  the  body  after  death;  and  I  have  rarely 
missed  it  where  considerable  hypertrophy  with  dilatation  of  the 
left  ventricle  had  taken  place  (case  of  John  Hogan).  In  the 
latter  case,  unless  the  hypertrophy  be  associated  with  fatty 
metamorphosis,  there  is  invariably  a  second  or  diastolic  impulse 
present  (case  of  William  Hogan).  This  I  consider  due  to  the 
energetic  character  of  ventricular  expansion  at  the  commence- 
ment of  diastole,  combined  with  the  extensive  range  of  its  for- 
ward movement ;  and  I  incline  to  regard  it  as  identical  with 
the  "jogging* movement "  of  Hope. 

Doctor  Stokes  has  likewise  failed  to  identify  this  peculiar 
movement  of  the  heart,  in  connexion  with  adhesion  of  that  organ 
to  the  parietal  pericardium. 

The  diagnosis  is  not  attended  with  equal  difficulty  when, 
at  the  same  time,  adhesion  of  the  pericardium  to  the  chest- 
wall  and  to  the  diaphragm  exists.  Under  these  circumstances 
systolic  dimpling  of  the  cutaneous  surface  at  the  point  of  apex- 
pulsation,  and,  generally,  to  the  extent  of  endo-  and  exo-peri- 
cardial  adhesion,  also  coinciding,  possibly,  with  pitting  at  the 
epigastrium  and  retraction  of  the  lower  end  of  the  sternum, 
may  be  observed. 

According  to  Friedreich,-"-  diastolic  collapse  of  the  jugular  veins 
will  be  found  in  many  cases  to  alternate  with  these  phenomena ; 
owing,  as  he  surmises,  to  elongation  of  the  superior  cava,  and 
consequent  suction  of  the  jugulars  during  the  descent  of  the 

*  Opus  cilat.,  p.  194. 

t  Niemeyer's  Text-Book  of  Practical  Medicine,  1869,  vol.  i.,  p.  391. 
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diaphragm  after  systole.  If  adhesion  of  the  pericardium  to  the 
adjacent  portions  of  the  anterior  wall  of  the  chest  exist,  the 
edges  of  the  lungs  will  be  precluded  from  advancing,  as  in  the 
normal  state,  during  inspiration ;  and  the  area  of  superficial  pre- 
cordial dulness  will  be  found,  therefore,  to  have  undergone  no 
diminution  at  the  acme  of  full  inspiration. 

Laennec  mentions*  dulling  of  the  second  sound  as  evidence 
of  adhesion  of  the  anterior  surface  of  the  heart  to  the  pericar- 
dium. But  this  is  certainly  an  error ;  and  it  seems  an  inference 
from  his  theory  of  the  causation  of  the  second  sound,  namely, 
contraction  of  the  auricles,  rather  than  the  result  of  clinical  ob- 
servation. 

I  have  frequently  observed  resolution  of  the  first  sound  to 
follow  pericarditis,  when  the  previous  course  of  the  disease  for- 
bade all  doubt  as  to  the  actual  existence  of  adhesion  of  the  peri- 
cardium (case  of  M.  Nolan) ;  and  I  incline  to  account  for  this 
anomaly  by  reference  to  the  impediment  which  extensive  adhe- 
sion must  present  to  the  movement  of  systolic  ascent  of  the 
apex.  But,  whatever  value  the  explanation  may  possess,  I  am 
satisfied  as  to  the  fact,  that  recent  adhesion  of  the  pericardium 
to  the  heart  is  attended  with  resolution  or  reduplication  of  the 
first  sound,  which,  in  such  cases,  is  likewise  somewhat  less  clear 
in  tone. 

Walshe  nientions-f-  upward  extension  of  the  area  of  precordial 
dulness,  even  to  the  lower  edge  of  the  second  costal  cartilage, 
consecutive  to  pericarditis,  as  a  sign  of  adhesion. 

I  have  not  met  with  an  example  of  this  kind  either  during  or 
consecutive  to  pericarditis,  where  indubitable  evidence  of  liquid 
effusion  into  the  pericardium  did  not  also  exist.  I  can,  how- 
ever, with  Dr.  Walshe,  conceive  displacement  of  the  heart  up- 
wards, but  in  a  minor  degree,  by  copious  effusion  ;  and  its 
being  permanently  fixed  above  its  normal  level  by  subsequent 
adhesion  to  the  pericardium. 

I  consider,  then,  that  whilst  simple  cohesion  of  the  parietal 
and  visceral  surfaces  of  the  pericardium  cannot  be  diagnosed 
positively,  a  very  strong  presumption  of  the  existence  of  this 

*  Mediate  Auscultation,  Forbes'  edition,  p.  665. 
t  Opus  citat.,  p.  47. 
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condition  would  be  warranted,  were  the  apex  of  the  heart  per- 
manently displaced  upwards,  the  first  sound  resolved  and  the 
impulse-element  dulled,  and  a  clear  history  of  antecedent  peri- 
carditis obtained.  If,  with  or  without  such  history,  systolic 
pitting  of  an  intercostal  space  at  the  point  of  apex-pulsation, 
and  of  the  epigastrium,  with  absence  of  variation  in  the  relative 
extent  of  precordial  dulness  and  vocal  vibration  during  full  in- 
spiration existed,  I  should  have  no  hesitation  in  concluding  that 
both  pericardial  and  pleuro-pericardial  adhesion  had  taken  place. 
Exaggerated  systolic  depression  of  the  epigastrium,  and  of  the 
lower  end  of  the  sternum,  would  indicate  the  twofold  condition 
of  general  agglutination  of  the  pericardium,  and  hypertrophy  of 
the  heart. 

The  effect  of  adhesion  of  the  pericardium  upon  the  heart,  and 
its  influence  upon  the  duration  of  life,  were  regarded  by  the  older 
writers  as  of  the  most  unfavourable  character.  This  was,  no 
doubt,  due  to  their  failure  to  recognise,  or  at  least  to  appreciate 
in  its  full  significance,  the  less  striking  lesion  of  the  valves  ; 
which,  coeval  with  adhesion  of  the  pericardium  to  the  heart, 
and  constituting  with  it  the  compound  result  of  long  antecedent 
endo-pericarditis,  was  either  entirely  passed  over,  or  received 
only  cursory  notice  in  the  examination  of  the  heart  after  death. 
The  more  obvious  lesion  of  the  pericardium  was  promptly  recog- 
nised, and,  as  affording  an  apparently  simple  and  ready  explana- 
tion of  the  increased  volume  of  the  heart,  was  associated,  in  the 
crude  pathology  of  that  time,  with  the  latter  change,  as  cause 
with  effect. 

Morgagni  held  that  cohesion  of  the  opposed  surfaces  of  the 
pericardium  was  a  cause  of  dropsical  effusion.*  Baillie  was  of 
opinion  that  close  and  general  adhesion  gave  rise  to  oppression 
and  difficult  breathing ;  whilst  Corvisart  thought  that  it  must 
be  ultimately  fatal  by  derangement  of  the  function  of  the 
heart.-f 

Bouillaud  considered  hypertrophy  of  the  heart  and  oedema  to 
be  necessary  consequences  of  simple  adhesion  of  the  pericardium, 
whilst  atrophy  was  a  necessary  result  of  compression  of  the 

*  Be  Sedibus  et  Causis  Morborum. 

t  On  Diseases  of  the  Heart)  translated  by  Hebb. 
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heart  by  thick  layers  of  false  membrane*  Cheeversf  and  Bar- 
lowj  declare  that  atrophy  of  the  heart  is  the  usual  and  normal  re- 
sult of  obliteration  of  the  pericardial  sac  by  adhesion;  the  former 
adding,  that  when  dyspnoea  and  dropsy  occur  in  connexion  with 
it,  they  are  due  to  consecutive  contraction  of  the  arterial  orifices, 
and  venous  engorgement.  Barlow  admits  that  engorgement  of 
the  right  side  of  the  heart,  of  the  veins,  and  general  dropsy,  may 
be  the  consequences  of  adhesion  of  the  pericardium ;  but  he 
traces  the  connexion  between  them  through  impairment  of  res- 
piration, which  he  attributes  to  restricted  movement  of  the  ribs 
and  diaphragm. 

Complete  obliteration  of  the  sac  of  the  pericardium  by  adhe- 
sion, leads  inevitably  to  hypertrophy  with  dilatation  of  the  heart, 
according  to  Hope.§  He  regards  hypertrophy  as  the  result  of 
increased  nutrition  and  muscular  development  of  the  heart,  con- 
sequent upon  the  increased  efforts  in  the  performance  of  its  func- 
tion, imposed  upon  that  organ  by  adhesion  of  its  surfaces.  The 
difficulty  under  which  the  heart  is  now  required  to  "  function," 
consisting  in  the  impediment  to  free  movement  entailed  upon  it 
by  adhesion  of  the  pericardium  to  its  entire  surface,  leads,  as  in 
the  case  of  all  muscles  similarly  circumstanced,  to  hypertrophy 
of  its  substance.  Dilatation,  on  the  other  hand,  is  due  to  a  state 
of  persistent  engorgement  of  the  cavities  of  the  heart,  and  excen- 
tric  yielding  of  its  walls,  partly  the  result  of  antecedent  inflam- 
mation and  softening  of  its  substance,  but  in  a  still  greater 
degree,  of  the  centrifugal  traction  to  which  it  is  subjected  by 
universal  adhesion  of  its  surface,  combined  with  a  process  of 
gradual  shortening  in  the  elements  of  the  connecting  medium. 
Limited  adhesion,  engaging  only  a  small  portion  of  the  surface 
of  the  heart,  may,  in  the  opinion  of  Dr.  Stokes,  be  the  cause  of 
localized  dilatation  of  one  of  the  cavities  of  the  heart,  through 
the  centrifugal  traction  exercised  by  it.|| 

Beau  upholds  the  same  view.    Dr.  Stokes  observes,!!  "  With- 

*  Traite  Clinique  des  Maladies  du  Oosur,  observation  iv. 

t  Guy's  Hospital  Reports,  vol.  ix. 

%  Medical  Gazette,  1847. 

§  Opus  cilat.,  p.  192. 

||  Opus  citat,  p.  13. 

*ff  Opus  citat.,  pp.  11  and  12. 


ADHESION  OF  THE  PERICARDIUM  TO  THE  HEART. 


347 


out  denying  that  a  general  adhesion  may  induce  hypertrophy 
and  dilatation,  experience  leads  me  to  doubt  that  such  an  effect 
necessarily,  or  even  commonly,  follows  the  condition  indicated. 
I  have  often  found  the  heart  in  a  perfectly  natural  condition, 
with  the  exception  of  an  obliterated  pericardium."  "  It  has  been 
stated  to  me  by  Professor  Smith,  that  he  has  found  general  ad- 
hesion of  the  pericardium  coinciding  with  atrophy,  or  with 
hypertrophy  of  the  heart,  in  a  nearly  equal  frequency.  ^  In  some 
of  the  cases  of  atrophy,  the  change  was  simple,  consisting  essen- 
tially in  a  diminished  volume,  with  perhaps  a  paler  colour  of  the 
heart,  while  in  others  a  true  fatty  degeneration  had  commenced. 
In  another  series,  the  heart  showed  the  fatty  degeneration  in- 
vading, more  or  less  completely,  the  entire  of  the  cardiac  walls. 
And  it  is  a  remarkable  fact,  recorded  by  the  same  observer,  that 
he  has  always  found  ossification  of  the  pericardium,  which  we 
may  hold  as  the  extreme  of  the  obliterating  process,  attended 
with  atrophy  of  the  heart." 

Doctors  Barlow*  Cheevers,f  and  Gairdner,|  have  arrived  at 
conclusions  on  this  subject,  not  materially  differing  from  that 
expressed  in  the  foregoing  extract,  and  tending  to  show  that  the 
doctrine,  previously  stated,  as  propounded  by  Hope,  is  by  much 
too  general. 

Doctor  Gairdner  justly  criticizes  Hope's  conclusions,  which  he 
shows  to.  have  been  drawn  from  erroneous  premises  ;  for,  in  the 
five  cases  adduced  by  Hope  as  examples  of  hypertrophy  of  the 
heart  consequent  upon  adhesion  of  the  pericardium,  there  were 
other  and  less  questionable  causes  of  that  morbid  change  in.  ope- 
ration ;  viz.,  valvular  disease  in  various  forms. 

It  is  but  right,  however,  that  whilst  agreeing  in  opinion  with 
Dr.  Gairdner  as  to  the  insufficiency  of  the  evidence  upon  which 
Hope's  doctrine  rests,  and  regarding  that  doctrine  as  essentially 
erroneous,  I  should  add,  that  the  cases  adduced  by  Dr.  Gaird- 
ner ,§  in  justification  of  his  dissent,  are  to  me  by  no  means  con- 
clusive.   Of  his  first  series  of  ten  cases,  three  must  be  omitted 

*  Medical  Gazette,  1847. 

f  Guy's  Hospital  Reports,  vol.  ix. 

%  Edinburgh  Monthly  Journal  of  Medical  Science,  February,  1851. 
§  Loco  cilat. 
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for  want  of  reference  to  the  actual  state  of  the  heart ;  whilst  the 
remainder,  which  are  examples  of  adhesion  with  atrophy,  possess 
not  much  value,  because  they  are  all  examples  of  wasting 
chronic  disease,  viz.,  cancer,  phthisis,  diabetes  mellitus,  granu- 
lar kidney,  and  cirrhosis  of  the  liver. 

In  series  2,  consisting  of  two  cases,  illustrative  of  adhesion  of 
the  pericardium  with  cardiac  hypertrophy,  the  latter  condition 
was  accounted  for  by  the  coexistence  of  valvular  disease. 

Series  3  (three  cases)  is  composed  of  examples  of  adhesion 
with  hypertrophy,  and  unaccompanied  by  valvular  lesion.  Of 
these,  Kb.  1  is  not  admissible,  owing  to  an  imperfect  report  of 
essential  details.  No.  2  is  an  example  of  Bright's  disease 
("urine  albuminous,  specific  gravity  1-009")  with  hypertrophy 
of  the  heart,  and  partial  adhesion  of  the  pericardium ;  and  in 
No.  3,  in  which  there  were  hypertrophy  and  dilatation,  with 
partial  adhesion,  a  satisfactory  examination  of  the  patient  had 
not  been  made  before  death,  nor  was  the  state  of  the  kidneys 
mentioned  in  the  report  of  the  autopsy. 

Of  Dr.  Gairdner's  thirteen  cases  of  uncomplicated  adhesion  of 
the  pericardium,  there  were  at  least  nine  in  which  "not  the 
slightest  hypertrophy  was  present,  and  in  two  or  three  the  heart 
was  remarkably  small."    He  concludes  that  free  movements  of 
the  heart  within  the  pericardium,  are  necessary  only  in  emer- 
gencies demanding  more  vigorous  action  of  the  central  organ  of 
the  circulation,  such  as  severe  bodily  exertion,  or  menta]  emo- 
tion ;  and  he  would  have  it  inferred  that  it  is  only  when  such 
causes  are  superadded  to  adhesion,  that  hypertrophy  of  the  heart 
need  be  apprehended.    But,  surely,  the  causes  above  mentioned, 
are  of  themselves  capable,  independently  of  adhesion,  of  giving 
rise  to  hypertrophy.    Irrespectively,  therefore,  of  the  exception 
which  may  be  taken  to  the  doctrine  promulgated,  the  conclusion 
would  seem  unwarranted  by  the  premises.    Nov  can  I  acquiesce 
in  the  opinion  expressed  by  the  same  eminent  writer,  to  the 
effect,  that  partial  adhesion  at  the  apex  may  be  as  effective  in 
producing  hypertrophy  of  the  heart,  as  complete  and  general 
adhesion. 

With  the  view  of  contributing  in  some  degree  towards  the 
settlement  of  the  much  debated  question,  as  to  the  effect  of  ad- 
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hesion  of  the  pericardium  upon  the  nutrition  and  volume  of  the 
heart,  I  have  collected  the  following  statistics,  bearing  on  the 
subject,  from  sources  whence  information  of  a  reliable  character, 
or  least  open  to  suspicion,  may  be  reasonably  sought.  These 
statistics  I  have  reduced  to  tabular  form,  under  separate  heads, 
indicating:  1,  the  rheumatic  or  non-rheumatic  origin  of  the 
pericarditis  ;  2,  whether  it  was  accompanied  or  not  by  valvular 
disease ;  3,  by  liquid  effusion ;  and,  4,  followed  or  not  by  hyper- 
trophy. 

The  tables  are  three  in  number.  The  first  contains,  in  epito- 
me, the  examples  of  pericarditis  published  in  the  Eeports  of  the 
London  Pathological  Society  ;  the  second,  those  given  in  the 
Eeports  of  the  Pathological  Society  of  Dublin ;  and  the  third 
contains  a  summary  of  the  cases  which  have  come  under  my 
personal  notice. 
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Of  the  preceding  cases,  in  number  54, 
Valvular  disease  did  not  exist  in  23. 

Of  this  latter  number  hypertrophy  was  present  in  14  : 
General  adhesion  ... 
Partial  adhesion  ... 
Calcification  of  false  membrane 

4 

Hypertrophy  did  not  exist  in  7. 
Atrophy  existed  in  2  : 

Strangulation  by  thick  layers  of  false  membrane 
Cartilaginous  and  calcareous  transformation  of  false  membrane 
Of  the  cases  in  which  hypertrophy  did  not  exist,  there  was  no  adhesion  in 

"  "  j  j  adhesion  in  2 

"  "  jj  recovery  in .. .  2 

Of  the  total  of  cases,  in  number  54  : 

Hypertrophy  was  present,  associated  with  adhesion  of  the  pericardium 
and  unconnected  with  any  other  assignable  cause  of  its  existence! 
such  as  chronic  valvular  or  renal  disease,  or  arterial  atheroma,  in  7 
Valvular  disease  existed  in  20  : 

Thickening  of  valves  generally  ...  ...  2 

Mitral,  aortic,  and  tricuspid  obstruction  and  reflux        ...  i 
Aortic  obstruction  ...  ...  j 

Aortic  obstruction  and  reflux  ...  ...  .  2 

Mitral  obstruction  ...  ...  ...  2 

Mitral  reflux         ...  ...  ...  g 

Mitral  obstruction  and  reflux  ...  ...  2 

Mitral  reflux,  and  aortic  obstruction  and  reflux  ...  6 

No  mention  is  made  of  the  condition  of  the  valves  in     ...  ...  9 

There  was  temporary  mitral  regurgitation  in    ...  ...  1 

There  is  doubt  as  to  the  condition  of  the  valves  in         ...  1 
Pericarditis  was  associated  with  rheumatism  in  ...  ...  21 

>)  not  associated  with  rheumatism  in        ...  ...  26 

Hydro-pericardium  existed  in  ...  ...  25 

Hypertrophy  in     ...  ...  ...  ...  ...  ...  31 

Hypertrophy  did  not  exist  in  9  : 

No  adhesion  of  the  pericardium  ...  ...  ...  5 

Adhesion  of  the  pericardium  ...  ...  ...  2 

Recent  cases ;  recovered     ...  ...  ...  ...  2 

From  the  preceding  data,  it  appears  that  out  of  a  total  of 
fifty-four  cases  of  pericarditis,  collected  from  the  three  sources 
indicated,  only  seven  can  be  adduced  in  support  of  the  doctrine 
that  simple  adhesion  of  the  pericardium  is  competent  to  give 
rise  to  hypertrophy  of  the  heart ;  but,  even  these  are  not  re- 


ACUTE  PERICARDITIS. 


363 


ported  in  such  a  manner  as  to  inspire  complete  confidence. 
In  several  of  them  the  urine  was  not  tested,  nor  was  disease 
of  the  kidneys  excluded  by  necroscopic  examination.  I  there- 
fore feel  warranted  in  concluding,  as  I  had  been  for  a  long- 
time led  to  infer  from  personal  observation,  that,  contrary 
to  the  teaching  of  Hope,  when  hypertrophy  of  the  heart  is  met 
with  in  association  with  adherent  pericardium,  the  connexion 
is,  in  the  majority  of  cases,  purely  accidental.     Some  other 
less  questionable  cause  of  hypertrophy  is  present,  such  as  valve- 
lesion,  chronic  renal  disease,  or  atheroma  of  the  aortic  arch. 
Dr.  Barclay  is  of  the  same  opinion,  regarding  aortic  atheroma 
and  renal  disease  as  the  cause  of  simple  hypertrophy  of  the 
heart  in  the  majority  of  cases.*    But,  even  with  this  deduc- 
tion, examples  of  hypertrophy  are  to  be  met  with,  and  a  few 
such  are  included  in  the  preceding  list,  in  which  increase  in 
the  weight  and  volume  of  the  heart  would  seem  to  depend 
upon  adhesion  of  the  pericardium  exclusively.    How  are  such 
cases  to  be  explained  ?    I  believe  that  the  greater  number,  if 
not  the  entire,  of  such  cases,  resolve  themselves  into  examples 
of  pericarditis  occurring  in  infancy  or  childhood,  in  a  robust  con- 
stitution, and  where  no  mechanical  impediment  to  the  growth 
of  the  heart  existed.    Under  these  circumstances,  the  persistent 
stimulus  to  nutrition,  from  inflammatory  irritation  of  its  surface 
in  the  first  instance,  and,  subsequently,  from  the  mechanical  irri- 
tation of  inflammatory  products  to  which  the  heart  is  subjected, 
must  issue  in  excessive  development  of  its  substance,  provided 
only  the  conditions  for  a  proportionate  increase  in  the  supply 
of  pabulum,  and  the  capacity  for  its  appropriation  by  the  tissue 
of  the  heart,  be  likewise  present.! 

*  Medico- Chirurgical  Transactions,  vol.  xxxv. 

t  Dr.  Moxon  (Lectures  on  Analytical  Pathology,  lecture  ix.,  Medical  Times  and 
Gazette,  November  26th,  1870),  is  of  opinion  that  "under  irritation  the  tubular 
elements  (nerve,  muscle,  capillary  vessel)  never  multiply,  but  waste  away,  or  rapidly 
break  down."  But,  surely,  under  irritation  physiological  activity  is  quickened,  and 
exaggerated  structural  development  is  thereby  induced. 

Dr.  Todd  (Clinical  Lectures  by  Beale,  1861,  lecture  xvi.  p.  482)  holds  that  hyper- 
trophy and  dilatation  of  the  heart  are  usual  pathological  sequences  of  adhesion  of 
the  pericardium.  I  cannot  agree  in  this  opinion.  For  the  discussion  of  the  subject 
generally,  the  reader  is  referred  to  the  chapter  now  under  consideration. 
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If  the  coronary  arteries  be  free  from  obstruction,  and  the  heart 
be  not  constricted  by  false  membrane  of  a  thickness  and  power 
of  resistance  sufficient  to  prevent  its  growth,  then  simple  peri- 
carditis, occurring  within  the  first  or  second  period  of  life,  when 
nutrition  is  active,  growth  rapidly  progressive,  and  buoyancy  of 
spirits  inductive  of  vigorous  movements  of  the  body,  will  inevit- 
.  ably  lead  to  hypertrophy  of  the  heart.  I  believe  that  these 
arguments  apply,  with  scarcely  less  force,  to  the  period  of 
adolescence,  provided  only  the  constitution  be  vigorous.. 

If,  on  the  other  hand,  even  in  the  early  periods  of  the  life  of 
healthy  subjects,  pericarditis  give  rise  to  constriction  of  the 
nutrient  vessels  of  the  heart,  of  its  substance,  or  of  both,  arrest 
of  growth,  or  atrophy,  will  be  the  result,  irrespectively  of  the 
character  of  the  constricting  medium. 

Bouillaud  is  of  opinion*  that  adhesion,  as  such,  does  not  in- 
terfere with  the  play  or  function  of  the  heart. 

Doctor  E.  W.  Smith,f  holds  that  calcification  of  the  pericar- 
dium is  more  often  associated  with  atrophy  than  with  hyper- 
trophy of  the  heart.  He  published  the  case  of  a  man  aged 
thirty-nine  years,  in  whom  the  ventricles  were  encircled  by  an 
osseous  belt,  one  inch  broad,  imbedded  in  their  substance,  the 
auricles  were  hypertrophied,  but  the  ventricles  had  undergone 
no  particular  change.J  In  a  case  of  ossified  pericardium,  Louis 
found  the  volume  of  the  heart  a  little  reduced.  § 

Abercrombie  gives  the  following  particulars  of  a  case  of  peri- 
carditis with  adhesion  and  ossification  of  the  false  membrane." 
A  man,  aged  forty-two,  after  exposure  to  cold  and  fatigue, 
exhibited  symptoms  indicative  of  acute  intrathoracic  inflam- 
mation, from  which  he  recovered.  He  subsequently  suffered 
from  dyspnoea,  palpitation,  and  general  dropsy,  and  four  years 
after  the  date  of  first  illness  he  died.  The  autopsy  revealed 
extensive  adhesion  of  the  pericardium  to  the  surrounding 
structures,  also  general  adhesion  of  the  pericardium  to  the : 
heart,  and,  in  the  uniting  medium,  osseous  plates ;  "  the  heart  | 

*  Traite  Clinique  des  Maladies  du  Cceur,  1835,  p.  454. 
t  As  quoted  by  Dr.  Stokes. 

X  Dublin  Journal  of  Medical  Science,  vol.  ix.  p.  411,  July  1st,  1836. 
§  Memoires  ou  Recherclics  Anatomico-Pathologiqucs,  1826.  p.  298. 
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was  not  at  all  enlarged,  or  in  other  respects  diseased."  He  adds 
the  opinion  that  dilatation  supervenes  on  inflammation  of  the 
heart,  and  is  usually  accompanied  by  adhesion  of  the  pericar- 
dium.* 

Doctor  W.  Budd  declares!  he  has  seen  many  cases  of  adhe- 
sion, often  general,  without  organic  alteration  of  the  heart,  or 
impairment  of  its  function. 

Bouillaud  expresses  an  opinion  to  the  effect  that  a  heart  may 
be  reduced  to  half  of  its  volume,  or  even  less,  by  the  compres- 
sion of  thick  layers  of  false  membrane.^  Walshe  is  of  opinion 
that  atrophy  of  the  heart  may  result  from  thick  layers  of  false 
membrane  firmly  embracing  the  heart,  and  pressing  on  the  coro- 
nary arteries  so  as  to  interfere  with  the  circulation  through 
them.§  Finally,  Dr.  Barclay  declares  that  adhesions  of  the 
pericardium  are  more  frequently  associated  with  dilatation  than 
with  hypertrophy.  1 1 

From  the  preceding  evidence,  the  conclusion  seems  inevitable, 
i  that  the  doctrine  of  hypertrophy  from  simple  adhesion  can  no 
:  longer  be  maintained. 

Abercrombie,  discussing  the  effects  upon  the  heart  of  adhesion 
of  the  pericardium,  says,  "  In  the  cases  which  have  gone  on  for  a 
considerable  time,  the  heart  is  generally  enlarged  ;  this  enlarge- 
ment seems  to  be,  in  many  cases,  confined  to  the  left  ventricle, 
and  to  consist  of  an  enlargement  of  the  cavity,  without  thicken- 
ing of  the  parietes."  Yet  the  case  of  enlargement  which  he 
gives,  presented  valve  lesion  also,  as  shown  by  dissection.  He 
adds,  "  but  enlargement  may  exist  without  adhesion,  and  adhe- 
sion without  enlargement,"1T  and  suggests  that  inflammatory 
engagement  of  the  membrane  only,  or  of  the  membrane  and  the 
muscular  substance  conjointly,  may  explain  the  difference.  I 
believe  that  when  the  muscular  substance  of  the  heart  has  been 
seriously  implicated  in  the  inflammatory  process,  whether  pri- 

*  Transactions  of  Medico- Chirurgical  Society  of  Edinburgh,  vol.  i.,  1821. 
f  Library  of  Medicine,  vol.  v.,  p.  195. 
%  Opus  citat. 
§  Opus  citat. 

II  Medico-Chirurgical  Transactions,  vol.  xxxv. 
H  Loco  citat. 
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mary  or  secondary,  degeneration  and  atrophy  of  the  or-an  at 
more  or  less  remote  period,  are  the  necessary  consequence  ' 

Wilks  declares*  "  that  simple  pericardial  adhesions  produce 
no  visible  ill  consequences  f  adding,  « the  loose  cellular  adhe- 
sions have  no  appreciable  influence  on  the  action  of  the  heart 
but  that  the  thickened  pericardium  of  cartilaginous  consistency' 
investing  the  heart  closely,  arising  from  an  inflammation  at  an 
early  period  of  childhood,  does  lead  to  obstruction  of  the  circu- 
lation, and  then  to  dropsy,  after  the  ordinary  manner  of  heart- 
disease."    He  holds,  also,  that  concurrent  myocarditis  may  be 
the  cause  of  subsequent  dilatation  of  the  heart  by  softening  the 
adhesions  may  involve  the  great  vessels  within  the  pericardium, 
and  cause  constriction  of  these,  and  its  usual  sequelae  ;  and 
thickening,  he  alleges,  may  extend  into  the  cellular  tissue  of  the 
anterior  mediastinum  and  neck,  and  press  on  the  veins,  thereby 
causing  cyanosis  of  the  face,  neck,  and  upper  extremities. 

The  following  cases  (given  in  abstract)  are  published  by 
Wilks  in  confirmation  of  the  foregoing  opinions  : 

Case  1.  A  man,  aged  twenty-one,  ailing  and  short-breathed 
from  childhood,  subject  to  epistaxis  and  swelling  of  the  feet, 
with  lividity  of  the  surface.  No  bruit.  On  dissection,  universal 
adhesion  of  the  pericardium,  with  bony  deposit  on  the  right 
side  was  found ;  enlargement  of  the  auricles,  but  thinning  and 
contraction  of  the  ventricles ;  muscular  tissue  of  the  heart  pale 
and  flabby ;  valves  healthy. 

Case  2.  A  boy,  aged  nine,  had  scarlatina  three  years  pre- 
viously. Now  livid,  with  dyspnoea  and  general  dropsy.  No 
bruit.  P.  M.  General  adhesion  of  the  pericardium,  which  was  as 
thick  as  leather  from  deposit  of  successive  layers  of  false  mem- 
brane, of  which  the  internal  were  softer ;  the  left  ventricle  was 
small  and  thin;  the  right  chambers  dense  by  infiltration  of 
fibrinous  tissue  ;  valves  healthy. 

Case  3.  A  boy  of  twelve ;  some  months  before  was  attacked 
with  dyspnoea  after  exposure;  general  dropsy  gradually  set  in, 
accompanied  by  lividity;  there  was  enlargement  of  the  liver, 
but  no  cardiac  bruit.  P.  M.  General  adhesion  of  pericardium, 
strongest  and  thickest  on  right  side ;  heart  normal  as  to  size ; 

*  Guy's  Hospital  Reports,  third  series,  vol.  xiv.,  March,  1871. 
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valves  healthy; -liver  of  "nutmeg"  character;  lungs  adherent 
to  chest  and  to  pericardium. 

Case  4.  A  girl  of  sixteen,  had  rheumatism  in  childhood,  since 
when  symptoms  of  heart-affection  had  manifested  themselves ; 
died  suddenly  of  pulmonary  congestion  and  pneumonia.  P.  M. 
Lungs  universally  adherent  to  chest  and  to  pericardium  ;  latter 
attached  to  heart  by  false  membrane,  most  firmly  to  right  ven- 
tricle ;  all  the  chambers  of  the  heart  were  thin  except  the  left 
auricle ;  muscular  substance  pale  and  flabby ;  valves  healthy  and 
competent ;  mitral  slightly  thickened  but  competent. 

Case  5.  A  man,  aged  thirty-six,  had  been  in  hospital  a  year 
previously  for  an  affection  of  the  heart,  which  yielded  no  ab- 
normal sign  except  obscurity  of  the  sounds ;  re-admitted  with 
extreme  dyspnoea  and  palpitation;  there  was  slight  dropsical 
effusion,  but  no  bruit.  P.  M.  Pericardium  universally  adherent, 
one-fourth  of  an  inch  thick,  and  indurated  ;  heart  generally 
enlarged  ;  valves  healthy  ;  liver  "  nutmeg  " ;  lungs  generally 
attached  to  chest  and  pericardium. 

Case  6.  A  man,  aged  twenty-four,  had  rheumatism  some  years 
previously,  since  when  he  suffered  from  dyspnoea,  cough,  and 
expectoration ;  after  recent  exposure  dyspnoea  became  extreme, 
and  was  accompanied  by  lividity ;  no  cardiac  bruit.  P.  M. 
Lungs  congested  and  universally  adherent  to  chest  and  peri- 
cardium, which  was  firmly  attached  by  false  membrane  to  heart, 
and  thickened;  left  ventricle  normal;  right  ventricle  hyper- 
trophied ;  valves  healthy,  except  aortic,  which  presented  a  few 
vegetations,  but  were  competent. 

The  cases  above  narrated  certainly  afford  no  support  to  the 
opinion,  that  simple  adhesion  of  the  pericardium  is  competent  to 
produce  hypertrophy  of  the  heart ;  nor  do  they  in  a  greater  de- 
gree favour  the  doctrine  that  atrophy  of  the  heart  is  the  normal 
consecpience  of  this  pathological  change.  Indeed,  the  conclusion 
to  which  they  lead  is  rather  of  a  negative  kind,  namely,  that 
cohesion  of  the  opposed  surfaces  of  the  pericardium  has  no  posi- 
tive influence  as  such  upon  the  volume  of  the  heart,  and  that 
when,  in  association  with  it,  hypertrophy  or  atrophy  of  that 
organ  is  met  with,  other,  and  it  may  be,  latent  causes,  are  in 
operation  to  explain  the  connexion.    Amongst  the  causes  of 
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hypertrophy/ valvular  disease  holds  the  foremost  place;  but  of 
this  cause,  dilatation  of  the  chamber  behind  the  affected  Valve'  in 
the  course  of  the  circulation,  is  always  a  concomitant  result. 

Chronic  renal  disease  holds  the  next  place  in  the  order  of 
requency;  but,  owing  partly  to  the  occasional  absence  of  pro- 
minent symptoms  having  reference  to  the  kidneys,  and,  in  some 
measure,  likewise,  to  inattention  to  the  state  of  these  organs,  the 
association  of  renal  disease  with  cardiac  hypertrophy  has  been 
frequently  lost  sight  of.  Disease  or  tissue-degeneration  of  the 
coats  of  the  arteries,  especially  the  ascending  portion  of  the 
aortic  arch,  by  imposing  additional  propulsion-duty  upon  the 
left  ventricle,  may  be,  and  frequently  is,  a  cause  of  hypertrophy 
of  that  chamber.  Such  hypertrophy,  however,  will  be  found  to 
be  simple,  or  unassociated  with  dilatation,  unless  softening  or 
tissue-degeneration  of  the  heart  be  a  concomitant  lesion. 

I  believe,  as  already  stated,  that  pericarditis  occurring  in  early 
life  when  the  growth  of  the  heart  is  in  active  progress,  and  in- 
volving only  surface-irritation  of  the  organ,  whether  arising 
directly  from  the  inflammatory  process,  or,  mediately,  through 
the  accumulated  products  of  inflammation,  and  interfering  in  no 
degree  with  the  coronary  circulation,  leads  directly  to  general 
hypertrophy  of  the  heart.  I  further  hold  that  it  will,  of  neces- 
sity, be  followed  by  hypertrophy,  provided  only  the  patient 
survive  for  a  period  of,  at  least,  one  to  two  years,  and  that  no 
countervailing  agency  come  into  operation,  such  as  phthisis,  or 
marasmus  from  any  other  cause. 

Under  the  opposite  conditions,  namely,  constriction  of  the 
heart  and  coronary  arteries  by  exuded  and  organized  fibrin, 
to  such  a  degree  that  the  circulation  and  tissue-nutrition  of 
the  organ  is  seriously  impaired,  the  growth  of  the  heart  will 
be  arrested  in  the  child,  and  early  death  from  failure  of  the 
circulation  will  be  the  necesssary  consequence.  In  the  adult  the 
same  result  will  follow,  but  at  a  more  remote  period  from  the 
date  of  invasion,  and  as  a  consequence  of  actual  and  progressive 
atrophy  of  the  heart. 

'Between  the  two  conditions  above  sketched,  there  is  conceiv- 
ably one  of  an  intermediate  grade,  in  which  the  inflammation  is 
neither  sufficiently  active  to  stimulate  the  heart  to  abnormal 
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excitement,  nor  its  products  in  sufficient  quantity  to  cause  me- 
chanical irritation  or  disturbance  of  circulation.  In  such  cases,  of 
which  examples  will  be  presented  in  the  sequel,  the  heart  will 
be  found  to  have  undergone  no  alteration  of  volume  whatever. 

If  inflammation  have,  at  the  same  time,  extended  to  the  sub- 
stance of  the  heart,  and  caused  softening  of  the  organ,  dilatation 
will  be  the  result,  with  or  without  hypertrophy,  according  to  the 
extent  to  which  the  nutrition  of  the  heart,  or  its  nutrient  supply, 
has  been  compromised  by  the  preceding  inflammation.  I  regard 
external  adhesion  of  the  pericardium,  whether  to  the  lungs  or  to 
the  sternum,  as  of  much  less  consequence  than  tissue-softening 
of  the  heart,  in  determining  dilatation  of  its  chambers.  ■  The 
cooperation  of  both  these  causes,  as  can  be  readily  conceived, 
will  give  rise  to  maximum  dilatation,  usually  with  hypertrophy, 
general  or  partial,  because  of  the  concurrent  stimulus  to  nutri- 
tion. Where,  with  such  a  combination  of  organic  lesions,  pro- 
duced in  early  youth  and  associated  with  valvular  disease,  life 
has  been  long  protracted,  an  example  of  the  cor  bovinum  or 
ox-heart  is  likely  to  be  the  result.  A  morbid  specimen  of  this 
character,  and  exemplifying  in  the  highest  degree  the  altera- 
tions of  volume  and  capacity  in  the  heart  which  these  causes 
are  capable  of  producing,  was  exhibited  to  the  Pathological 
Society  of  Dublin,  by  Dr.  Stokes,  in  January,  1869* 

Exuded  lymph,  the  product  of  acute  inflammation,  if  not 
already  organized,  is  liable  to  absorption  on  the  pericardial  as  on 
all  other  serous  surfaces ;  but  the  membrane  remains  perma- 
nently opaque  by  interstitial  cell -proliferation.  It  must  be 
admitted,  however,  that  organization  and  persistency,  with  or 
without  adhesion,  of  lymph  effused  on  the  surface  of  the  peri- 
cardium as  the  result  of  acute  inflammation,  is  the  almost 
universal  rule  ;  and,  further,  that  of  the  cases  in  which  lymph  so 
produced  is  organized,  ninety  per  cent.,  at  least,  furnish  examples 
of  mutual  adhesion  of  the  serous  surfaces. 

Mayne  was  of  opinion  that  complete  resolution  may  take 
place  in  the  second  stage  of  pericarditis,  irrespectively  of  the 
extent  of  surface  engaged.-f- 

*  See  Table  II.,  Case  22,  p.  358. 

f  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  vii.,  1835. 
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Such  was  likewise  the  opinion  of  Kirkes.* 

Fuller  holds  that  pericarditis  of  limited  extent  and  mild 
character,  may  undergo  complete  resolution  in  the  second  stage, 
leaving  only  "white  spots"  as  the  traces  of  its  former  existence  ;f 
whilst  Gairdner  denies  the  resolution  of  acute  pericarditis  with- 
out adhesion.| 

The  exuded  lymph  is  of  a  pale  rather  than  a  blanched  hue ;  it 
usually  presents  the  appearance,  at  first,  of  disseminated,  semi- 
liquid,  minute  droplets,  which,  after  a  period  of  twelve  to 
twenty-four  hours,  become  solid,  and  usually,  likewise,  dotted 
with  sanguineous  pimcta.  In  very  acute  cases,  the  exuded 
fibrin  is  from  the  first  of  a  blood-red  tint.  The  opposed 
surfaces  are,  in  most  cases,  coextensively,  but  not  equally, 
affected,  and  the  exudation  may  be  universally  diffused,  or 
limited  to  one  or  more  distinct  and  separate  portions  of  the 
pericardial  surfaces.  In  the  latter  case,  the  surface  of  the  right 
auricle,  the  anterior  surface  of  the  right  ventricle,  and  the  right 
and  left  apex  of  the  heart,  to  a  variable  extent,  are  the  parts 
most  usually  affected. 

Bouillaud  has  described,  under  the  designation  of  "  pine-apple 
heart,"  a  condition  of  that  organ,  in  which  the  changes  conse- 
quent on  pericarditis  are  presented  in  an  exaggerated  form.  The 
heart  is  hypertrophied,  and  its  entire  surface  is  covered  with 
minute  conical  masses  of  solid  and  organized  lymph,  resembling 
thus  a  pine-apple  in  appearance,  no  adhesion  between  the  vis- 
ceral and  parietal  pericardium  having  taken  place. 

In  limited  or  circumscribed  adhesion  of  the  pericardium,  the 
union  of  the  surfaces  is  usually  effected  by  bands  of  lymph, 
sometimes  an  inch  or  more  in  length,  extending  between  them, 
and,  but  very  rarely,  by  direct  agglutination ;  whereas,  universal 
adhesion  is  effected  almost  exclusively  by  close  and  direct  union 
of  the  surfaces.  In  the  former  case  it  would  seem  as  if  the 
points  of  attachment  were  not  sufficiently  numerous  to  restrain 
the  free  movements  of  the  heart,  by  which,  consequently,  the 
plastic  lymph  is  drawn  out  in  the  form  of  filaments  or  bands, 

*  Medical  Gazelle,  1849. 
t  Diseases  of  the  Chest,  1862. 

X  Monthly  Journal  of  Medical  Science,  February,  1851. 
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a-  ,  ir*  Wth  to  the  entire,  or  to  a  certain  proportion, 
nr^e  cUsplacementof  the  spaces,  according 
fo  the  See  of  strength  or  capacity  for  resistance  winch  they 

^t^^Z^^  that  adhesion  of  this  —  can 
exercise  any  palpahle  influence  npon  the  volume  of  the  heart 

in  connexion  with  it,  «^P^^ 
atrophy  of  the  organ,  which  was  not  susceptible  of  other  and 

m::^:"-  by  *.  —  apposition  and 
fixation  of  the  two  serous  surfaces,  through  the  medium  of 
pTatc  lymph,  which  passes  through  the 
vascularization,  solidification,  and  contraction.  The ^  effused 
lymph  at  first  opposes  no  obstacle  to  the  free  movement  of  the 
^surfaces,  and  soon  acquires  sufficient  consistence  to  yield 
a  friction-sound.    When  first  heard,  this  sound  is  faint,  and 
not  specially  harsh  ;  it  soon,  however,  acquires  this  quality,  and 
in  a  ratio  as  to  time  and  intensity  proportionate  to  the  increase 
of  consistence  of  the  lymph.    As  adhesion  proceeds,  owing 
to  the  increasing  impediment  to  the  free  movements  of  the 
heart  the  sound  of  friction  becomes  less  and  less  representative 
of  the  rhythm  of  these  movements ;  whilst,  at  the  same  time,  it 
assumes  a  still  more  harsh  and  grating  character,  in  consequence 
of  the  increasing  density  of  the  exudation;  ultimately,  a  single 
sound  of  systolic  rhythm,  and  usually  basic  in  site,  correspond- 
ing to  the  more  powerful  movement  of  the  heart,  is  alone 
audible    Adhesion  may  be  now  regarded  as  all  but  complete ; 
and  at  this  period  the  uniting  medium  will  be  found  condensed, 
contracted,  and  vascular. 

In  a  few  exceptional  cases  frottement  has  continued  audible 
for  several  consecutive  months  over  a  very  limited  area,  whilst 
in  all  other  situations  it  had  long  previously  ceased  (case  of  the 
girl  Young).  Presumably,  in  these  cases,  adhesion  had  been  com- 
pleted at  all  points,  save  that  at  which  friction-sound  was  still 
audible  ;  but  why  the  process  of  adhesion  should  have  failed  in 
this  situation,  and,  as  may  be  inferred  from  the  existence  of  dis- 
tinct friction-sound,  without  the  intervention  of  liquid  or  gas  by 
which  the  surfaces  might  have  been  kept  apart,  1  am  unable 
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to  say.  It  occasionally  happens  that  lymph  of  a  pasty  and  aplas- 
tic character,  is  found  smeared  over  portions  of  the  heart's  sur- 
face to  which  it  loosely  adheres.  In  such  cases,  pericarditis 
usually  complicates  general  adynamic  disease  of  some  kind,  such 
as  typhoid  pneumonia,  typhus  or  typhoid  fever,  the  low  forms 
of  scarlatina  and  variola,  puerperal  fever,  phlebitis,  delirium 
tremens,  or  pyaemia;  and  adhesion  entirely  fails.  Detached 
flocks  of  pale  fibrin  are  likewise,  in  such  cases,  not  uncommonly 
found  floating  in  the  turbid  serous  contents  of  the  pericar- 
dium. 

I  have  not  met  with  an  example  of  typhus  complicated  with 
pericarditis,  and  Dr.  Stokes  has  witnessed  only  one  such  case* 
When  pericarditis  occurs  in  connexion  with  any  of  the  diseases 
characterized  by  the  typhoid  condition,  I  should  expect  that  it 
would  be  latent  as  to  symptoms ;  but  even  in  such  cases  the 
physical  signs  are  singularly  constant. 

On  this  subject  Andral  remarks  :t  "In  the  several  cases  which 
we  have  reported,  pericarditis  was  announced  by  an  assemblage 
of  symptoms  which  rendered  its  diagnosis  sufficiently  easy. 

"We  are  now  about  to  adduce  cases  in  which  the  most  promi- 
nent of  these  symptoms,  pain,  did  not  exist ;  and  it  was  only  in 
some  degree,  by  proceeding  by  exclusion,  that  one  could  arrive 
at  a  recognition  of  inflammation  of  the  pericardium." 

The  cases  alluded  to  were  examples  of  latent  pericarditis ;  and 
the  remarks  bearing  on  them,  just  quoted,  show  clearly  that 
Andral,  at  the  date  (1829)  of  issue  of  the  second  edition  of  his 
great  work,  from  which  the  extract  is  made,  was  unacquainted 
with  the  pathognomonic  sign  of  pericarditis. 

Fuller  truly  remarks  %  that  rheumatic  pericarditis  is  seldom 
latent,  whilst  that  of  the  non-rheumatic  kind  is  often  so. 

Sir  T.  Watson  gives  the  particulars  of  a  very  interesting  case 
of  latent  pericarditis,  illustrative  of  the  features,  negative  and 
positive,  of  that  form  of  the  disease.  § 

According  to  Dr.  Stokes,  pericarditis,  when  latent,  is  invariably 

*  Opus  citat.,  p.  80. 

t  Clin.  Mid.,  vol.  i.,  p.  23. 

J  Diseases  of  the  Chest,  p.  513,  ct  sequent. 

§  London  Medical  Gazette,  vol.  xvi.,  part  i.,  April  11th,  1835. 
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of  the  dry  form,  and  that  the  more  urgent  symptoms  by  which 
the  disease  is  usually  characterized,  are  due,  not  to  the  inflam- 
mation of  the  serous  membrane,  but  to  one  of  its  consequences, 
namely,  serous  effusion  into  the  sac. 

In  the  majority  of  cases  of  acute  pericarditis,  the  plastic 
material  constituting  false  membranes,  connecting  bands,  or 
loose  shreds  found  in  the  pericardium,  would  be  correctly 
designated  as  a  deposit  from  a  liquid  exudation  identical  with 
the  liquor  sanguinis. 

Bindfleish,  however,  states  that  the  product  of  acute  inflam- 
mation of  serous  membranes  is  twofold ;  a  fibrinous  deposit  from 
the  liquor  sanguinis,  as  abeady  described,  which  adapts  itself 
to  the  various  irregularities  of  the  surface,  forming  a  cast  of  it, 
without  being  organically  united  with  it,  and  ultimately  dis- 
appearing by  fatty  degeneration,  liquefaction,  and  absorption, 
and  very  rarely  undergoing  caseation  and  no  further  change. 
Beneath  this  the  epithelium  is  tumefied,  its  nuclei  proliferate 
and  burst  from  their  respective  particles,  the  debris  of  which  is 
floated  away  in  the  general  liquid  contents  of  the  cavity,  to 
undergo  ultimate  solution  and  absorption;  whilst  the  nuclei, 
greatly  multiplied,  enter  into  the  formation  of  the  subjacent 
plastic  and  organizable  stratum.  Of  this  latter  element,  how- 
ever, the  great  bulk  consists  of  embryonic  connective  tissue, 
derived  from  the  proliferating  connective  tissue  corpuscles  of 
the  subserous  structure.  This  becomes  organized,  blood-vessels 
are  formed  in  it  by  linear  apposition  and  tunneling  of  cells,  and 
by  entrance  of  blood  from  neighbouring  blood-vessels.  Finally, 
the  opposed  surfaces  come  into  contact,  and  are  united  by  conti- 
nuity of  structure,  and  extension  of  blood-vessels  from  the  one 
to  the  other  through  the  connecting  media;  the  embryonic  tissue 
becomes  fibrous,  and  contracts,  vascularity  is  diminished,  absorp- 
tion of  aU  unorganized  material  is  completed,  and  solid  perma- 
nent union  is  the  result.* 

It  occasionally,  however,  but  rarely,  happens,  that  plastic 
lymph  alone  is  effused  upon  the  serous  surfaces,  constituting 
[  dry"  pericarditis.    It  likewise  occasionally  happens  that  upon 
the  serous  surfaces  fibrin  is  primarily  effused,  from  which,  in 
*  Pathological  Histology,  Sydenham  Society's  edition,  vol.  i.,  p.  305. 
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process  of  organization,  serum  is  subsequently  expressed,  and 
trickling  to  the  most  dependent  portion  of  the  sac,  constitutes 
a  veritable  but  limited  serous  effusion.  It  may  be  a  question 
whether,  in  the  majority  of  instances,  this  is  not  the  mode  in 
which  primary  serous  collections  of  limited  amount,  and  coeval 
with  initial  frottement,  are  formed. 

In  ordinary  cases,  therefore,  frottement  indicates  not  only  the 
presence  of  lymph,  of  which  it  is  directly  symptomatic,  but  like- 
wise that  of  its  usual  concomitant,  serum.  In  the  early  stage  of 
the  affection,  the  latter  is  present  in  comparatively  small  quan- 
tity in  most  instances,  and  insufficient  to  prevent  mutual  contact 
of  the  serous  surfaces  at  one  or  more  points  of  their  extent ;  it 
gravitates  to  the  dependent  portion  of  the  sac,  according  to  the 
posture  of  the  body.  Hence,  when  the  patient  lies  upon  the  back 
frottement  may  be  heard  over  the  entire  superficial  precordiurn, 
and  in  the  sitting  posture  only  in  the  upper  part,  to  an  extent 
inversely  proportionate  to  the  height  of  the  liquid  level  within. 
If  the  patient  lie  upon  the  abdomen,  friction-sound  may  be  heard, 
extensively  in  the  left  infra-scapular  region,  save  in  those  cases, 
comparatively  numerous,  in  which  the  posterior  portion  of  the 
pericardium  happens  to  be  unaffected  by  the  inflammatory  pro- 
cess. 

Doctor  Latham  maintains,  but  I  cannot  agree  with  him,  that 
the  exocardial  murmur  is  "neither  abolished,  nor  abated,  nor 
otherwise  altered  in  its  character  by  the  serum  effused  within  its 
cavity."*  In  the  absolute  sense  in  which  this  statement  is  in- 
tended to  be  applied,  it  is  certainly  incorrect ;  but  that  serum  in 
small  quantity  is  usually  present  in  all  cases  save  those  of  "dry" 
pericarditis,  is  no  less  certain.  Hence,  in  great  measure,  the 
modification  of  frottement  to  which  change  of  posture  is  known 
to  give  rise. 

In  cases  involving  difficulty  of  diagnosis,  as  between  peri- 
cardial friction-sound  and  endocardial  murmur,  Sir  D.  Corrigan 
assigns  great  value  to  the  evidence,  positive  or  negative,  afforded 
by  the  patient's  assuming  the  prone  or  stooping  posture.-f-  If  the 
sound  cease  to  be  heard  when  the  patient  sits  up,  and  leans  for- 

*  Lectures,  vol.  i.,  p.  130. 

■^Reports  of  Dublin  Pathological  Society,  vol.  ii.,  December  7th,  1850. 
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ward,  he  would  regard  it  as  exocardial  in  origin,  and  due  to 
pericarditis;  and  if  still  audible  in  that  posture,  he  would  regard 
it  as  endocardial. 

This  rule,  though  undoubtedly  useful  in  the  process  par  exclu- 
sion, and  capable  of  yielding  valuable  aid  in  a  certain  per  cent- 
age  of  difficult  cases,  is  of  only  limited  application,  and  involves 
at  least  two  fallacies.  Thus,  in  dry  pericarditis,  the  pseudo- 
murmur  may  be  even  intensified  by  assumption  of  the  stooping- 
posture  ;  and  by  the  effort  involved  in  assuming  that  posture, 
occasionally,  though  rarely  happens,  that  an  endocardial  murmur 
is  masked  or  even  suspended.  .  This  is  especially  true  as  applied 
to  functional  mitral  murmur.    (See  pp.  285  and  287.) 

Latham  holds  that  cessation  of  frottement  in  pericarditis,  mi- 
associated  with  the  signs  of  liquid  effusion,  implies,  in  all  cases, 
without  exception,  cohesion  of  the  surfaces  of  the  pericardium. 
Yet,  with  marked  inconsistency  he  maintains  that  cessation  of 
an  endocardial  murmur  would  indicate  resolution  or  absorption 
of  the  exuded  fibrin. 

I  cannot  admit  either  proposition  absolutely.  Pericardial 
frottement  may  be  finally  suspended  without  adhesion,  when  it 
has  been  originally  due  to  the  presence  of  aplastic  fibrin,  in 
connexion  with  any  of  the  various  forms  of  general  adynamic 
disease.  In  such  cases,  whilst  adhesion  fails  from  want  of  or- 
ganizing energy  in  the  tissues  and  the  recent  exudation,  frotte- 
ment is  not  uncommonly  suspended  or  abolished,  owing  to 
typhoid  softening  and  impaired  contractile  energy  of  the  heart. 
In  the  second  place,  inasmuch  as  endocardial  murmur,  associ- 
ated or  not  with  pericarditis,  may  be,  and  frequently  is,  due  to 
other  causes  than  endocarditis,  as  already  stated,  for  example, 
temporary  debility,  and  local  yielding  of  the  walls  of  the  left  ven- 
tricle during  systole,  the  cessation  of  it  cannot  be  accepted  as 
proof  of  the  absorption  of  the  products  of  endocarditis. 

Serous  effusion  may  increase,  and  usually  does  so,  to  the 
extent  of  completely  separating  the  surfaces  of  the  pericardium, 
and  suspending  friction-sound  and  fre'missement.  When  this 
has  occurred,  the  third  stage,  so  called,  of  pericarditis,  or  that  of 
liquid  effusion,  has  been  established  ;  but  this  stage  implies  only 
the  increase  of  an  effusion  which  had  previously  existed.  On 
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the  other  hand,  instead  of  increasing,  it  may  undergo  decrease, 
and  the  surfaces,  being  now  in  extensive  and  uninterrupted  con- 
tact, will  become  united  through  the  medium  of  organized 
lymph  previously  deposited  upon,  or  exuded  from,  the  serous 
surfaces.  If  the  lymph  effused  be  of  a  low  type,  or  aplastic  in 
character,  it  may  remain  unorganized,  and  either  feebly  attached 
to  the  surface  of  the  pericardium,  or  as  loose  shreds  within  its 
cavity,  adhesion  having  in  no  degree  taken  place. 

Such  aplastic  exudations  are  of  usual  occurrence  in  the  peri- 
carditis which  complicates  chronic  renal  disease  and  adynamic 
fevers  of  a  septic  character.  They  are  in  process  of  slow  fatty 
disintegration.  In  chronic  pericarditis  generally,  which  is  usu- 
ally of  non-rheumatic  origin,  there  is,  as  justly  maintained  by 
Laennec,  rarely  a  false  membrane  ;  when  such  is  present,  it  is 
soft,  friable,  and  bike  a  layer  of  thick  pus,  and  accompanied 
by  a  turbid  puriform  liquid  effusion.  This  form  of  the  disease 
is,  he  alleges,  always  general,  engaging  the  entire  surface  of  the 
pericardium ;  the  exuded  lymph  is  likewise  redder  than  in  the 
acute  form,  the  redness  being  due  to  many  minute  blood-points. 
When  pericarditis  arises  from,  or  is  associated  with,  diffuse  in- 
flanrmation,  then  effusion  into  the  pericardium  is  likely  to  be 
purulent.* 

In  connexion  with  acute  pericarditis,  blood  is  occasionally 
found,  even  in  considerable  quantity,  in  the  sac  of  the  pericar- 
dium.   An  example  of  this  kind  is  mentioned  by  Dr.  Latham,  f 

Andral  furnishes  a  still  more  striking  example.  A  man,  aged 
thirty-one  years,  was  attacked  with  severe  radiating  and  burning 
pain  in  the  region  of  the  heart,  followed  by  numbness  extending 
down  the  front  of  the  left  arm  and  forearm,  and  alternating  with 
excruciating  pain  in  the  same  parts,  during  which  respiration 
became  greatly  oppressed,  the  heart's  action  tumultuous  and 
irregular,  pulse  failing,  and  surface  cold.  After  a  few  minutes, 
pain  ceased  and  numbness  returned ;  the  pulse  was  now  regular 
but  small;  breathing  less  embarrassed,  but  the  action  of  the 
heart  still  quick  and  energetic,  and  heard  over  the  entire  front 
of  the  chest. 

*  See  a  case  by  Dr.  Law  :  Reports  of  Pathological  Society  of  Dublin,  vol.  i.,  p.  42. 
t  London  Medical  Gazette,  vol.  iii.,  p.  7,  December  6th,  1828. 
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On  the  fifth  day  of  illness  the  patient  was  convalescent;  but,  on 
the  following  day  great  weakness  and  symptoms  of  sinking  sud- 
denly appeared;  the  heart's  impulse  was  no  longer  perceptible; 
the  precordium  was  extensively  dull,  and  the  patient  died  in  the 
course  of  the  night.  About  two  pounds  of  blood  were  found  in 
the  pericardium,  and  shreds  of  false  membrane  covering  its  sur- 
face.* 

In  such  cases  the  diathesis  is  hsemorrhagic,  and  a  .state  of 
hypinosis,  or  blood-attenuation,  exists ;  evidence  of  which  may 
be  found  in  the  tumid  state  of  the  gums,  and  in  the  liability  of 
the  patient  to  bleeding  from  the  mouth,  nose,  bladder,  and  intes- 
tinal canal,  and  to  ecchymosis  of  the  conjunctivae  after  slight 
irritation. 

Bouillaud  truly  remarks  that  simple  blood-staining  of  the  false 
membrane  of  pericarditis  is  not  uncommon,  and  that  it  is  most 
frequently  the  immediate  result  of  imbibition  from  a  blood- 
stained liquid  effusion. 

Gaseous  exhalation  into  the  pericardium,  the  direct  result  of 
inflammation  of  its  serous  lining,  has  been  likewise  observed. 

Graves  details  the  following  example  of  pericardial  pneuma- 
tosis. A  girl,  aged  twenty-five,  was  suddenly  attacked  with 
severe  and  general  pain  in  the  abdomen,  resembling  peritonitis  ; 
five  days  subsequently  a  tumor  of  a  conical  shape,  yielding  dis- 
tinct fluctuation,  and  dull  on  percussion,  appeared  at  the  epigas- 
trium, extending  downwards  within  two  inches  of  the  umbilicus, 
and  into  either  hypochondrium ;  two  days  later  purging  suddenly 
set  in-;  the  epigastric  tumor,  now  slightly  reduced  in  size,  no 
longer  yielded  fluctuation,  and  was  tympanitic  on  percussion  ; 
purging  continued ;  the  patient  became  gradually  weaker,  and 
much  wasted ;  the  tumor  had  entirely  subsided  after  an  in- 
terval of  twenty  days  from  the  elate  of  its  first  appearance,  when 
she  was  suddenly  attacked  with  violent  pain  in  the  region  of 
the  heart,  accompanied  by  palpitation,  and  a  sensation  of  burn- 
ing beneath  the  ensiform  cartilage.  The  precordium  was  now 
found  to  be  tympanitic  on  percussion ;  double  frottement  was 
heard  over  the  base  of  the  heart,  and  occasionally  a  metallic 
click  inside  the  nipple ;  next  day,  emphysematous  crackling 

*  Clinique  Mid.,  second  edition,  1829,  vol,  i.,  observ.  iii.,  p.  15. 
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was  heard,  and  after  a'further  interval  of  two  days,  a  regular 
metallic  tinkling,  synchronous  with  the  heart's  action,  took  the 
place  of  the  latter  phenomenon,  and  superseded  all  other  physi- 
cal signs,  except  a  slight  bruit  de  soufflet  at  the  mamma.  Death 
took  place  one  month  from  the  elate  of  first  illness.  A  lar^e 
abscess  was  found  in  the  left  lobe  of  the  liver,  communicating 
with  the  stomach  by  three  several  openings,  and  with  the  peri! 
cardium  by  another  through  the  diaphragm.  The  pericardium 
was  inflamed,  thickened,  coated  with  lymph,  and  contained 
about  two  ounces  of  pus.* 

The  pericardium  in  this  case  became  inflated  from  the  sto- 
mach, whilst  the  pus  found  in  it  proceeded  from  the  hepatic 
abscess,  and  was  the  immediate  cause  of  pericarditis. 

Doctor  Stokes  gives  a  case  of  primary  pneumatosis  of  the 
pericardium,  so  interesting  that  it  deserves  to  be  reproduced  in 
its  entirety.    In  his  own  words,  "  A  young  man,  of  lymphatic 
temperament,  had  laboured  under  an  attack  of  acute  pericar- 
ditis for  a  few  clays  before  I  saw  him.    On  my  first  examina- 
tion^ he  presented  the  usual  signs  of  dry  pericarditis,  with  a 
considerable  effusion  of  lymph  of  the  ordinary  consistence.  The 
rubbing  sounds,  though  loud  and  distinct,  had  nothiug  unusual 
in  their  character,  and  the  patient  suffered  but  little  distress. 
After  two  or  three  days  I  saw  him  again,  and  found  that  his 
state  had  become  very  much  altered.     His  appearance  was 
haggard  and  worn,  and  he  complained  of  extreme  exhaustion, 
which  he  attributed  to  a  total  deprivation  of  sleep.    This  was 
induced  by  the  extraordinary  loudness  and  singular  character  of 
the  sounds  proceeding  from  the  cardiac  region ;  for  though  up  to 
this  period  the  rubbing  sounds  were  distinctly  perceptible  by 
means  of  the  stethoscope,  the  patient  was  quite  unconscious  of 
their  existence.    They  had  suddenly,  however,  become  so  loud 
and  singular,  that  the  patient  and  his  wife,  who  occupied  the 
same  apartment,  were  unable  to  obtain  a  moment's  repose.  On 
examination,  a  series  of  sounds  was  observable  which  I  had 
never  before  met  with.    It  is  difficult  or  impossible  to  convey  in 
words  any  idea  of  the  extraordinary  phenomena  then  presented. 
They  were  not  the  rasping  sounds  of  indurated  lymph,  or  the 

*  Clinical  Medicine,  vol.  ii.,  p.  233. 
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leather  creak  of  Collin,  nor  those  proceeding  from  pericarditis 
with  valvular  murmur,  but  a  mixture  of  the  various  attrition 
murmurs  with  a  large  crepitating  and  a  gurgling  sound,  while  to 
all  these  phenomena  was  added  a  distinct  metallic  character. 
In  the  whole  of  my  experience  I  never  met  so  extraordinary  a 
combination  of  sounds.  The  stomach  was  not  distended  by  air, 
and  the  lung  and  pleura  were  unaffected,  but  the  region  of  the 
heart  gave  a  tympanitic  Iruit  de  pot  f$U  on  percussion,  and  I 
could  form  no  conclusion  but  that  the  pericardium  contained  air, 
in  addition  to  an  effusion  of  serum  and  coagulable  lymph."* 

I  have  not  met  with  an  example  of  this  singular  condition,  but 
judging  from  those  above  given,  I  conclude  that  it  would  be  dis- 
tinguished by  the  following  peculiarities.  1st.  Precordial  tym- 
pany without  displacement  of  the  heart,  and  distinguishable 
from  that  of  the  stomach,  by  the  absence,  higher  up,  of  normal 
precordial  dulness.  Pulmonary  emphysema,  would,  however, 
modify  the  last  mentioned  diagnostic,  but  this  may  be  readily 
distinguished  by  its  proper  signs,  especially  the  downward  dis- 
placement of  the  heart,  a  change  of  position  the  reverse  of  that 
which  the  heart  would  assume  from  the  pressure  of  an  inflated 
stomach.  2nd.  Pericardial  frottement  of  extraordinary  intensity, 
and  audible  to  the  patient  and  to  bystanders.  3rd,  but  of  less 
diagnostic  significance  than  the  former,  an  overwhelrning  sensa- 
tion of  oppression  and  sinking, 

Whatever  the  nature  of  the  pericardial  effusion  be,  whether 
serum,  pus,  blood,  or  gas,  it  may  prove  rapidly  fatal  by  impe- 
ding the  action  of  the  heart,  either  by  its  absolute  quantity, 
or  by  still  further  embarrassing  an  already  feeble  organ.  It  may, 
on  the  other  hand,  undergo  absorption,  and  its  liquid  portions  be 
quickly  and  entirely  removed,  leaving,  in  the  case  of  purulent 
or  sanguineous  effusion,  a  solid  deposit  upon  the  serous  surfaces. 
This  deposit  is  paste-like,  pale  yellow  in  colour,  and  of  a  granu- 
lar and  non-coherent  texture  where  the  antecedent  effusion  has 
been  purulent ;  but,  where  blood  has  been  extravasated,  the  resi- 
duum, after  absorption  of  its  liquid  portion,  consists  of  fibrin 
and  the  de'hris  of  the  blood-corpuscles,  tinted  in  various  shades 
of  red,  according  to  the  time  elapsed  since  the  primary  effusion. 

*  The  Diseases  of  the  Heart  and  the  Aorta,  1845,  p.  21. 
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In  recent  cases  the  deposit  presents  the  decided  tint  of  blood-  and 
after  a  protracted  interval,  during  which  it  has  been  subjected 
to  a  process  of  gradual  absorption,  the  colouring  matter  may  be 
entirely  removed,  and  the  new  surface  may  be  found  of  a  colour 
only  a  shade  deeper  than  that  of  a  primary  exudation  of  fibrin 
Extravasation  of  blood  into  the  pericardium,  of  non-traumatic 
origin,  is  usually  consecutive  to  inflammation,  and  of  much  later 
date;  indeed,  its  most  frequent  source  is  the  vascular  plexus 
developed  m  the  recently  organized  lymph  upon  the  serous  sur- 
faces.  Hence,  the  appearance  resembling  the  granulated  surface 
of  a  healing  ulcer,  to  which,  when  examined  at  an  early  period 
it  has  been  aptly  compared ;  or  where  the  subjacent  exudation  of 
lymph  has  assumed  the  character  of  conical  growths,  and  become 
solid  in  texture,  the  surface  presents  the  appearance  of  the  dor- 
sum of  a  neat's  tongue  smeared  with  blood.    The  term  hemorr- 
hagic is  used  to  designate  this  form  of  pericarditis,  which  is 
usually  the  consequence  of  an  accident  of  ordinary  serous  in- 
flammation, occurring  in  a  diathesis  favourable  to  sanguineous 
effusion.    Eokitansky  declares  that  it  is  of  most  frequent  occur- 
rence in  connexion  with  tuberculous  pericarditis.    Examples  of 
sanguineous  and  purulent  collections  in  the  sac  of  the  pericar- 
dium wOl  be  found  recorded  in  Tables  I  and  II.    (See  pp  350 
and  354.) 

The  title  dry  pericarditis  is  intended  to  designate  a  form  of 
the  disease  in  which  the  morbid  process  is  arrested  in  the  second 
stage,  and  liquid  effusion  does  not  take  place.  It  is  usually,  at 
the  same  time,  slow  as  to  progress,  and  latent  as  to  symptoms. 

Doctor  Stokes  declares  that  he  has  rarely  met  with  it  where 
pericarditis  was  not  complicated  by  "inflammation  in  various 
organs  and  different  tissues."*  In  most  of  the  cases  which  have 
come  under  my  notice  there  was  preexisting  renal  disease,  with 
hypertrophy  of  the  heart,  and  the  friction  was  characterized  by 
extreme  loudness,  extensive  diffusion,  and  long  continuance. 
Indeed,  I  cannot  recall  an  example  of  this  form  of  pericarditis 
which  proved  fatal,  in  which  the  friction-sound  did  not  continue 
up  to  a  brief  period  preceding  death,  when  failure  of  the  heart 
was  the  cause  of  its  cessation. 

*  The  Diseases  of  the  Heart  and  the  Aorta,  p.  66. 
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Doctor  Stokes  has  noticed  its  continuance  in  one  case  for  a 
period  of  sixteen  days.  Examples  of  no  less  duration  will  be 
found  amongst  the  cases  appended  to  this  chapter. 

I  have  further  noticed  that  in  all  these  cases  the  primary  dis- 
ease, of  which  pericarditis  was  a  complication,  had  already  given 
rise  to  dropsical  effusion  elsewhere,  usually  of  the  feet  and  legs, 
previously  to  the  occurrence  of  pericarditis.  Has  this  effusion 
exercised  a  derivative  influence  upon  the  pericardium  in  process 
of  inflammation?  Judging  from  analogy,  I  am  disposed  to 
answer  in  the  affirmative.  The  chronic  character  of  the  disease, 
and  the  absence  of  liquid  effusion  in  these  cases,  may  likewise 
serve  to  explain  the  ill  pronounced  character  of  the  symptoms, 
or  latency  of  the  affection.  The  intensity  of  the  frottement  may 
be  accounted  for  in  part  by  the  total  absence  of  liquid  from  the 
sac,  but  chiefly  by  the  coexistence  of  hypertrophy  of  the  heart. 
The  physical  signs  distinctive  of  dry  pericarditis  are  persistent 
clearness  on  percussion  beyond  the  normal  ajea  of  precordial 
dulness,  distinct  frdmissement,  and  loud,  long-continued,  and 
extensively  diffused  friction-sound.  Judged  by  its  associations, 
it  is  of  most  unfavourable  augury. 

In  a  few  examples  already  adverted  to,  I  have  met  with  dry 
pericarditis  under  different  circumstances,  and  with  a  very  dif- 
ferent result.  The  patients  were  affected  with  rheumatism  of  a 
mild  character,  and  exhibited  no  cardiac  symptoms  whatever. 
Nevertheless,  circumscribed  basic  frottement  existed,  continued 
unaltered  through  convalescence,  and,  at  the  end  of  several 
weeks,  when  the  patients  were  discharged  "  cured,"  was  still 
present  and  no  less  distinctly  pronounced.  I  regard  this  as  due 
to  permanent  roughening  of  a  limited  extent  of  the  pericardial 
surfaces  by  lymph  deposited  in  a  granular  form,  and  arrested  in 
its  process  of  organization  at  the  stage  in  which  its  vascular 
supply  sufficed  barely  for  the  maintenance  of  its  vitality,  and 
was  incapable  of  establishing  adhesion  by  extending  into  con- 
tiguous tissue.  So  far  as  I  know,  friction-sound  of  this  kind  is 
permanent,  and  the  condition  which  causes  it  leads  to  no  altera- 
tion in  the  volume  or  structure  of  the  heart,  and  in  no  degree 
shortens  life. 

Hydro-pericardium,  or  collection  of  serum  in  the  pericardial 
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sac  would  mean,  according  to  the  definition  of  Corvisart  all 
such  accumulations  exceeding  in  quantity  six  ounces.    He  men- 
tions a  case  in  which  eight  pounds  of  serum  were  found  in  the 
pericardium.    The  quantity,  however,  rarely  exceeds  two  pints 
Alter  death  a  few  drachms  of  serum  are  always  to  be  found  in 
the  pericardium,  even  when  death  has  surprised  the  party  in  a 
state  of  perfect  health.    This  is  the  result  of  post  mortem  con- 
densation of  the  halitus  present  in  the  pericardium,  as  in  all 
serous  cavities,  during  life;  the  source  of  which  is  the  epithelial 
surface,  and  the  purpose  to  be  served,  that  of  facilitating  the 
gliding  movements  of  the  opposed  surfaces  upon  one  another  in 
the  process  of  «  functioning  "  of  the  invested  viscera.    The  accu- 
mulation of  a  larger  quantity  is  morbid,  and  the  result  of  de- 
rangement of  the  balance  between  secretion  and  absorption.  It 
is  not  difficult  to  conceive  how  such  derangement  may  arise  in 
connexion  with  inflammation,  associated  as  that  process  is  with 
vascular  engorgement,  and  deranged  vascular  pressure  and  ten- 
sion. If,  at  the,  same  time,  owing  to  attendant  pyrexia,  impaired 
secretory  function  of  other  organs  normally  engaged  in  the  elimi- 
nation of  water  from  the  body  be  a  concomitant  symptom,  as  is 
usually  the  case,  excessive  secretion  of  serum  into  the  pericar- 
dium, and  absolute,  as  well  as  relative,  retardation  of  absorption, 
must  be  the  result. 

The  diagnosis  of  liquid  effusion  in  the  pericardium,  when  in 
small  or  even  moderate  quantity,  is  usually  attended  with  con- 
siderable difficulty. 

Galen*  held  that  in  such  cases  the  palpitation  of  the  heart 
communicates  a  sensation  as  if  the  organ  were  moving  in  a  fluid. 
He  also  mentioned,  as  symptomatic  of  hydro -pericardium,  great 
languor,  drooping  of  the  eyes  and  somnolence,  palor  and  lividity 
of  the  lips  and  finger-ends,  great  loss  of  flesh,  weak,  small  and 
intermitting  pulse,  and  dyspnoea,  with  extension  of  the  neck. 

Morgagni  mentioned  only  two  symptoms  as  possessing  diag- 
nostic value ;  namely,  a  sense  of  weight  on  the  heart,  and  of 
squeezing  oppression  at  the  precordium  on  making  exertion. 
In  the  case  of  the  virgin  recorded  by  him,t  the  colour  of  the  face 
was  good,  sleep  undisturbed,  bowels  and  menstruation  regular, 

*  Quoted  by  Morgagni.  f  Epistola  xvi. 
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breathing  equally  easy  in  the  standing,  supine,  and  in  either 
lateral  posture,  pulse  natural,  and  no  palpitation,  pain  rn  chest,  or 
couoh    He  denied  that  swooning  and  cough  are  usual. 

S°enac*  speaks  of  dropsy  of  the  pericardium _  as  a  disease  that 
is  frequent,  difficult  to  be  known,  and  more  difficult  to  be  cured. 

Corvisart  regarded,  as  the  symptoms  of  hydro-pericardmm, 
lividity  of  countenance,  anxiety  and  sense  of  weight,  and  tumul- 
tuous pulsation  at  the  precordium,  great  dyspnoea  m  the  horizon- 
tal posture,  syncope,  palpitation,  small,  feeble,  frequent  and 
occasionaUy  irregular  pulse,  great  debility,  extended  dulness, 
often  protuberance  of  the  left  side,  oedema  of  lower  limbs,  and 
occasionaUy  puffing  of  the  front  and  left  side  of  the  chest 

He  once  felt,  but  never  saw,  locaUzed  fluctuation  m  the 
fourth  and  fifth  intercostal  spaces,  as  mentioned  by  Senac.  He 
attached  some  diagnostic  value  to  threatened  suffocation  from 
lying  on  the  right  side,  and,  stiU  more,  to  the  sign  which  he 
claimed  to  have  discovered;  namely,  pulsation  of  the  heart  at 
various  and  distant  points,  owing,  as  he  believed,  to  the  floating 
of  the  organ  in  a  Uquid  medium,  and  within  an  enlarged  peri- 
cardium, °as  determined  by  the  movements  and  posture  of  the 
body. 

Doctor  Latham  says  that  where  effusion  into  the  pericardium 
coexists  with  exocardial  murmur,  which,  according  to  him,  is 
usuaUy  in  no  degree  modified  by  it,t  an  undulatory  movement 
in  the  third  and  fourth  left  interchondral  spaces  may  be  seen, 
and  vibration  felt  in  the  same  situation.  He  adds  that  vibration 
is  more  frequent,  and  often  unaccompanied  by  undulation,  but 
undulation  never  without  vibration. 

All  these  alleged  symptoms  of  effusion  into  the  pericardium 
are  eminently  equivocal,  with  the  exception  of  precordial  dulness, 

*  Lib.  iv.,  ch.  v. 

t  Andral  {Anatomie  Pathologique,  p.  520,  foot  note)  mentions  a  case  in  which 
two  and  a-half  pints  of  liquid  were  found  in  the  pericardium,  yet  friction-sound 
continued  up  to  the  time  of  death.  In  this  case,  however,  there  was  considerable 
hypertrophy  of  the  heart,  and  the  usual  posture  of  the  patient  was  that  of  stooping, 
the  elbows  resting  on  the  knees.  It  is  possible,  therefore,  as  nothing  is  stated  to 
the  contrary,  that  partial  adhesion  may  have  taken  place  between  the  heart  and 
anterior  wall  of  the  pericardium.  Again,  it  is  not  at  all  improbable  that  increase 
of  the  effusion  took  place  in  the  death-struggle,  and  after  the  final  examination  of 
the  patient's  chest,  as  frequently  happens. 
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and  localized  precordial  oedema  and  protrusion.  Even  these 
symptoms  are  not  conclusive,  but  they  are  much  more  signifi- 
cant than  the  others  included  in  the  preceding  category 

The  symptoms  and  signs  of  liquid  effusion  into  the  pericar- 
dium may  be  classified  under  two  heads ;  namely,  equivocal  and 
unequivocal.  Under  the  head  of  signs  I  propose  to  include  only 
the  evidence  which  may  be  elicited  by  auscultation  and  per- 
cussion. 

Of  the  preceding  list  of  equivocal  symptoms,  to  which  should 
be  added  dysphagia,  I  will  discuss  here  only  that  observed  by 
Senac,  and  subsequently  sanctioned  by  the  authority  of  Cor- 
visart  and  Latham  ;  namely,  intercostal  fluctuation  and  dys- 
phagia. 

I  have  never  witnessed  intercostal  fluctuation  in  connexion 
with  hydro-pericardium,  and,  therefore,  I  have  no  personal 
knowledge  of  the  value  which  should  be  assigned  to  this  alleged 
symptom.  Judging,  however,  from  my  general  knowledge  of 
allied  morbid  conditions,  I  incline  to  the  conclusion  that  this 
symptom  will  be  manifested  only  where  the  intercostal  muscles 
are  paralyzed  and  protruded  ;*  and  as  this  is  most  likely  to  be 
the  case  in  pyo-pericardium,  it  becomes  a  question  whether  in- 
tercostal fluctuation,  limited  to  the  precordium,  should  not  be 
regarded  as  pathognomonic  of  purulent  collections  in  the  peri- 
cardium. 

Dysphagia  has  been  noticed  by  Stokes,  Mayne,  and  others,  in 
connexion  with  liquid  accumulations  of  large  amount  in  the 
pericardium. 

It  is  conceivable  on  anatomical  grounds,  that  from  such  a 
cause  difficulty  in  the  deglutition  of  solids  may  arise ;  but,  as  a 
matter  of  fact,  such  difficulty  has  been  noticed  by  the  most  com- 
petent observers.  Viewed  in  the  abstract,  however,  it  cannot 
be  regarded  as  possessing  much  diagnostic  significance  ;  because, 
in  the  first  place,  it  may  be  due  to  morbid  changes  within  the 
oesophagus  itself,  either  accompanied  by,  or  independent  of, 
pericardial  effusion ;  or  to  the  pressure  of  aneurismal,  cancerous, 
or  other  tumors  in  the  posterior  mediastinum ;  and,  secondly, 
because  most  assuredly  many  examples,  I  would  say,  indeed, 

*  See  Dr.  Stokes  on  the  "Signs  of  Empyema,"  Dublin  Medical  Journal,  vol.  ix. 
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the  greater  number,  of  copious  effusion  into  the  pericardium, 
are  unaccompanied  by  this  symptom. 

If,  on  the  other  hand,  by  the  history  of  the  case,  these  possible 
causes  of  dysphagia,  intrinsic  and  extrinsic,  be  excluded,  and 
pericardial  effusion  be,  on  other  grounds,  presumably  present, 
then  the  coexistence  of  dysphagia  assumes  much  corroborative 
value.  When  present,  dysphagia  is  usually  associated  with  weak 
and  high-pitched  voice;  but  it  may 'occur  in  the  first  stage  of 
pericarditis  complicated  with  diaphragmatic  pleurisy,  in  which 
case  it  would  not,  of  necessity,  be  accompanied  by  dysphonia. 
Amongst  the  unequivocal  symptoms  of  copious  effusion  into  the 
pericardium,  I  would  place  precordial  enlargement,  determined 
by  measurement  taken  from  the  posterior  fold  of  the  axilla  to 
the  mesial  line  of  the  sternum  on  each  side,  whilst  the  arm  is 
raised  above  the  horizontal  line,  and  the  hand  rests  upon  the 
head.  The  existence  of  relative  enlargement,  so  determined,  will 
possess  more  significance  if  presented  on  the  side  of  the  body  on 
which  the  arm  is  less  freely  used,  because  of  the  possible  error 
arising  from  excessive  muscular  development.  It  will  appear  in 
the  sequel,  that  if  this  phenomenon  coincide  with  certain  physi- 
cal signs,  to  be  mentioned  presently,  the  diagnosis  of  pericardial 
effusion  of  large  amount  may  be  confidently  made. 

The  physical  signs  of  effusion  which  are  of  equivocal  value 
are  negative  and  positive  : 

Negative.  Positive. 

1.  Absence  of  respiratory  sound  to  an      1 .  Dulness  on  percussion  limited  to  the 

abnormal  extent  in  the  precor-  precordium. 

chum.  2.  Displacement,  temporary  or  per- 

2.  Absence  of  cardiac  sounds  of  nor-  manent,  of  the  point  of  apex-pul- 

mal  distinctness.  sation. 

3.  Absence  of,  or  very  feeble  cardiac  3.  Friction-sound  synchronous  with 

impulse.  the  movements  of  the  heart. 

4.  Disproportionate  extension  of  dul- 
ness upwards. 

The  absence  of  respiratory  sound  over  an  increased  precordial 
area,  taken  alone,  possesses  no  special  significance ;  because  it 
may  be  due  to  tumor  in  the  anterior  mediastinum,  cancer  of  the 
left  lung,  circumscribed  pleuritic  effusion  or  empyema  in  the 
anterior  and  internal  portion  of  the  left  pleura,  solidified  aneuris- 
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mal  tumor,  abscess  descending  from  the  neck,  or  hypertrophy  of 
the  heart. 

Partial  suppression  of  the  sounds  of  the  heart  may  result  from 
functional  debility,  or  fatty  degeneration  of  the  organ ;  and  from 
the  use  of  certam  medicinal  agents  in  excessive  closes;  for  ex- 
ample, bromide  of  potassium,  digitalis,  and  nicotine.  Impair- 
ment or  suppression  of  the  impulse  may  be  the  consequence  of 
fatty  transformation  or  extreme  dilatation  of  the  heart  and  thin- 
ning of  its  walls ;  and  both  the  impulse  and  the  sounds  may  be 
impaired,  or  apparently  suppressed,  by  displacement  of  the  heart 
from  the  anterior  wall  of  the  chest,  through  the  agency  of  an 
emphysematous  or  a  cancerous  lung,  or  a  mediastinal  tumor. 

Increase  of  the  area  of  percussion-dulness  in  the  precordium 
may  be  due  to  any  of  the  causes  above  enumerated,  as  capable 
of  giving  rise  to  enlargement  of  the  area  over  which  respiratory 
sound  is  suppressed ;  to  which  may  be  added,  localized  pneu- 
monic solidification  of  the  anterior  portion  of  the  left  lung. 

Displacement  of  the  apex  of  the  heart  may  be  caused  by  liquid 
or  aeriform  effusion  into  either  pleura,  enlargement  of  the  liver, 
hepatic  or  perihepatic  abscess,  aneurism,  mediastinal  tumor,  or 
diaphragmatic  hernia  of  the  stomach. 

Pericardial  frottement  may  be  simulated  by  pleuritic  friction- 
sound  developed  in  the  anterior  portion  of  the  left  pleura;  by  an 
endocardial-murmur;  and  by  emphysema  of  the  anterior  medias- 
tinum, as  shown  by  Dr.  Hudson*  It  may,  in  every  case  where 
present,  be  distinguished  from  the  two  former  phenomena;  but 
it  is  wanting  in  most  cases  of  .liquid  effusion  into  the  pericardium 
to  an  amount  capable  of  giving  rise  to  morbid  signs. 

Da  Costa  maintains  that  suspension  of  sound  during  some  of 

*  Dublin  Quarterly  Journal  of  Medicine,  vol.  viii.,  p.  241,  August  1st,  1849.  In 
this  interesting  case  there  was  extensive  dulness  of  the  precordium  ;  but  it  does  not 
appear  that  this  was  in  any  degree  qualified,  as  might  be  expected,  by  mediastinal 
resonance.  A  frottement  of  a  "  crackling  character,"  synchronous  with  the  sounds 
of  the  heart,  but  strikingly  distinct  from  them,  and  loudest  to  the  left  of  the  ster- 
num, was  detected  at  the  base  of  the  heart.  The  diagnosis  of  pericarditis  was  made 
by  the  author  of  the  paper,  a  most  accomplished  stethoscopist.  On  examination  of 
the  body,  the  pericardium  and  heart  were  found  to  be  perfectly  sound  ;  the  areolar 
tissue  of  the  anterior  mediastinum  was  distended  with  air,  and  extended  somewhat 
to  the  left,  in  front  of  the  pericardium.  A  blood-clot  contained  in  the  right  auricle 
was  likewise  partially  occupied  by  air-bubbles. 
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the  beats  of  the  heart  constitutes  the  only  means  of  distinguish- 
ing pericardial  from  localized  left  pleural  frottement*  No  doubt, 
occasional  intermission  of  the  friction-sound  would  warrant  a 
presumption  in  favour  of  pleuritis  ;  but  much  stronger  evidence 
to  the  same  effect  might  be  deduced  from  the  localization  of  the 
friction-sound  externally  to  the  apex-point,  and  its  total  absence 
elsewhere  in  the  precordium,  as  pointed  out  by  Dr.  Stokes,  inde- 
pendently of  the  coexistence  of  respiratory-sound  in  the  seat  of 
friction,  where  pleuritis  is  the  cause  of  the  phenomenon. 

Extension  of  precordial  dulness  upwards,  in  a  degree  not 
readily  accounted  for  by  reference  to  other  conceivable  causes, 
should  raise  a  suspicion  of  pericardial  effusion.  It  may,  how- 
ever, depend  upon  pneumonia  limited  to  the  superior  lobe  of  the 
left  lung,  carcinoma  of  the  lung  or  mediastinum,  or  circum- 
scribed empyema. 

The  elements  for  a  positive  diagnosis  of  liquid  in  the  pericar- 
dium are  of  a  compound  character,  and  are  rarely  all  present 
in  any  one  case;  hence  the  difficulty,  in  many  instances,  of 
arriving  at  a  positive  opinion. 

Localized  bulging  of  the  precordium,  engaging  an  increased 
extent  of  surface,  dull  on  percussion,  devoid  of  respiratory  sound 
and  movement,  and  of  vocal  thrill,  without  displacement  of  the 
heart,  the  cardiac  sounds  being  faint  and  distant,-)-  and  asso- 
ciated or  not  with  frottement  and  irregular  action  of  the  heart, 
might  be  held  to  warrant  the  diagnosis  of  liquid  in  the  pericar- 
dium. Obliteration  of  the  intercostal  spaces  in  the  precordium, 
with  visible  undulation  synchronous  with  the  movements  of 
the  heart,  variation  of  the  seat  of  apex-pulsation  according  to 
the  posture  of  the  body,  and  displacement  of  the  liver  down- 
wards, should  be  regarded,  when  present  in  the  same  case, 
as  confirmatory  of  the  diagnosis  of  pericardial  effusion.  But, 
although  of  the  utmost  value  diagnostically,  these  signs  must 
not  be  looked  for  in  the  majority  of  such  cases,  because  their 
presence  is  certainly  the  exception.    I  cannot  say  that  I  have 

'  Medical  Diagnosis,  third  edition,  1870,  p.  357. 

t  Dr.  Da  Costa  (opus  citat.,  p  355)  justly  remarks,  that  where  the  sounds  of  the 
heart  are  masked  in  the  precordial  region  by  liquid  effusion  into  the  pericardium, 
the  second  sound  is  distinct,  and  even  sharp,  along  the  sternum  and  in  the  course 
of  the  ascending  aorta. 

25* 
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derived  much  assistance  from  the  alleged  triangular  definition 
of  the  area  of  extended  precordial  dulness  in  these  cases 
Indeed,  I  believe  this  test  to  be  practically  unavailable,  from  the 
difficulty  of  tracing  the  outline  of  a  dull  surface  of  limited  ex- 
tent, with  such  accuracy  as  to  distinguish  between  one  of  a  trian- 
gular and  one  of  an  ovoicl  figure.  It  must  be  borne  in  mind,  as 
eminently  pertinent  to  this  inquiry,  that  disproportionate  exten- 
sion of  the  horizontal  line  of  precordial  dulness  inferiorly,  which 
is  aUeged  to  be  distinctive  of  effusion  into  the  pericardium,  may 
be  due  to  enlargement  of  the  liver  or  spleen. 

Extension  of  localized  dulness  considerably  to  the  left  of  the 
point  of  apex-pulsation,  if  associated  with  absence  of  respiratory 
sound  of  any  kind  to  the  same  extent,  would  assist  materially  in 
establishing  the  identity  of  liquid  effusion  into  the  pericardium, 
and  would  suffice  to  distinguish  it  from  hypertrophy  of  the  left 
ventricle  on  the  one  hand,  and  from  localized  solidification  of  the 
adjacent  portion  of  the  left  lung  upon  the  other;  and,  similarly, 
limitation  of  dulness  to  the  anteroinferior  portion  of  the  chest, 
equally  in  the  erect  and  recumbent  posture  of  the  body,  would' 
practically  exclude  liquid  effusion  in  the  left  pleural  cavity. 

Unfortunately  for  the  value  of  the  former  of  these  alleged  diag- 
nostics, the  apex-pulsation  is  not  to  be  felt  where  the  pericar- 
dium is  distended  with  liquid,  save  in  the  few  cases  in  which  the 
apex  is  fixed  by  adhesion  to  the  precordium.  The  heart  may, 
no  doubt,  be  brought  into  contact  with  the  anterior  wall  of  the 
chest  by  causing  the  patient  to  assume  the  prone  or  stooping 
posture ;  but  in  this  position  of  the  body  it  would  be  difficult, 
or  even  impossible,  to  determine  the  extent  of  dulness,  with  a 
degree  of  accuracy  sufficient  to  constitute  it  a  legitimate  basis  for 
differential  diagnosis.  Nor,  indeed,  does  it  seem  necessary ;  for 
the  distinction  between  left  ventricular  hypertrophy  and  hydro- 
pericardium,  even  based  upon  the  positive  signs  of  the  former 
affection  exclusively,  can  never  be  difficult. 

Doctor  Gee  says,  "  The  first  extension  of  percussion-dulness  , 
occurs  at  the  base  of  the  heart,  where  the  great  vessels  enter,  a 
and  where  the  pericardium  hangs  loosely  round  them,  and  is 
most  distensible."*    But  the  pericardium  is  in  a  state  of  ten-  > 

*  Auscultation  and  Percussion,  1870,  p.  247. 
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sion  physiologically  at  all  points.  Under  the  influence  of  the  in- 
flammatory process,  however,  it  becomes  relaxed,  and  equally  so, 
throughout  its  entire  extent.  As  a  matter  of  fact,  I  have  never 
met  with  an  example  of  primary  dulness  at  the  base  of  the  heart 
from  pericardial  effusion,  and  cannot  admit  such,  either  on  phy- 
siological or  clinical  grounds,  till  definite  proof  of  its  occurrence 
shall  have  been  furnished.  On  the  contrary,  I  have  found  that 
in  the  progress  of  adhesion  or  liquid  effusion,  persistence  of 
friction-sound  at  the  base,  even  for  several  days  after  it  had 
ceased  to  be  audible  elsewhere,  whether  with  or  without  increase 
in  the  area  of  precordial  dulness,  is  the  rule.  Such  is  likewise 
the  opinion  of  Da  Costa,  who  says  that  when  the  stage  of  serous 
effusion  has  set  in,  and  the  pericardium  contains  liquid  even  in 
considerable  quantity,  "  it  is  not  uncommon  for  the  ear  still  to 
recognize  the  murmur  at  the  base  of  the  heart,  and  around  the 
origin  of  the  great  vessels."* 

Recurrent  pericarditis,  by  which  is  meant  a  second  or  subse- 
quent invasion  of  the  disease,  is  characterized  by  a  group  of 
symptoms  dependent  upon  the  nature  and  extent,  not  only  of 
the  present,  but  likewise  of  the  previous  attack.  If  complete 
adhesion  be  amongst  the  consequences  of  the  primary  affection, 
the  secondary  accession  will  not  be  characterized  by  friction- 
sound  or  fremitus.  Partial  adhesion  in  a  previous  attack,  how- 
ever, does  not  preclude  friction-phenomena  in  one  of  a  later  date, 
but  at  a  point  of  surface  distinct  from  that  where  adhesion  has 
actually  taken  place. 

The  recurrence  of  such  phenomena,  therefore,  amounts  to 
proof  that  antecedent  pericarditis  has  not  issued  in  universal 
cohesion  of  the  parietal  and  visceral  pericardium.  In  such  cases, 
also,  liquid  effusion  can  be  only  partial,  and  superficial  dulness 
must  be  proportionately  limited. 

Doctor  Moxon  is  of  opinion,  and  I  quite  agree  with  him, 
that  disorganization  of  the  epithelium,  which  is  the  necessary 
result  of  adhesion  of  the  pericardium,  indisposes  the  serous 
structure  to  recurrent  inflammation. f    When  such  inflammation 

*  Opus  citat.,  p.  353. 

t  "Lectures  on  Analytical  Pathology ;"  lecture  viii.  Medical  Times  and  Gazette, 
November  12th,  1870. 
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occurs,  therefore,  the  cause  may  be  presumed  to  have  been  of  a 
more  than  ordinarily  exciting  character,  and  the  results,  both  as 
to  symptoms  and  inflammatory  products,  in  excess  of  those  usu- 
ally witnessed.  Hence  the  aggravated  character  of  the  symp- 
toms, and  the  great  thickness  of  the  pericardium,  by  which 
recurrent  pericarditis  is  generally  characterized. 

If,  in  a  previous  attack,  the  substance  of  the  heart  has  been 
invaded  by  inflammation,  and  consecutive  degeneration  of  its 
fibres  has  made  progress  in  the  interim,  the  symptoms  of  the 
recent  accession  will  be  of  a  formidable  character  quoad  the  cir- 
culatory and  respiratory  functions.    In  such  a  case  there  is 
likely  to  be  failing  pulse,  vertigo,  sensation  of  sinking  and  op- 
pression at  the  precordium,  palpitation  and  threatened  syncope 
on  making  even  the"  slightest  effort,  oppression  of  breathing,  and 
congestion  and  oedema  of  the  lower  limbs.    Epigastric  fulness 
and  tenderness,  and  slight  albuminuria,  but  without  lowered 
specific  gravity  of  the  urine,  are  amongst  the  consecutive  but 
late  symptoms  of  recurrent  pericarditis,  where  tissue  degenera- 
tion of  the  heart  has  preceded.    Manifestly,  in  such  a  case,  the 
heart  would  barely  be  competent  to  maintain  the  circulation  at 
the  standard  of  feeble  health ;  hence,  when  further  embarrassed 
by  the  products  of  renewed  inflammation,  or  debilitated  by  a 
secondary  extension  of  that  process  to  its  muscular  substance, 
the  heart  is  no  longer  capable  of  performing  its  functions,  and 
the   consequences  of  its  partial  but  progressive  failure  are 
amongst  the  symptoms  of  the  recurrent  disease.  Antecedent 
endocarditis,  by  disorganizing  the  valves,  and  thereby  entailing 
upon  the  heart  the  consequences  of  valvular  lesion,  namely, 
hypertrophy  and  dilatation,  may  be  likewise  the  indirect  cause 
of  a  formidable  group  of  symptoms  having  reference  to  partial 
failure  of  the  circulation,  in  a  primary  or  secondary  attack  of 
pericarditis.    It  is  noteworthy  that,  whilst  a  second  attack  of 
endocarditis  is  of  exceedingly  rare1  occurrence,  secondary  pericar- 
ditis is  by  no  means  uncommon;  and  further,  that  the  secondary  1 
disease  j^usually  not  different  from  the  primary,  either  as  to! 
site  j3r^$Eektial  character,  the  apparent  difference  depending 
jiF  the  red  need' power  of  the  heart  by  jDreceding  inflammation. 
Tinder  the  designation  of  latent  pericarditis,  Drs.  Law  and 
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Stokes  have  described  a  form  of  the  affection  which  is  not 
announced  by  symptoms  ;  the  physical  signs,  however,  being 
well  pronounced. 

Doctor  Law  has  met  with  examples  of  it  in  connexion  with 
disease  of  the  lungs,  both  acute  and  chronic  j  *  and  Dr.  Stokes 
has  witnessed  it  as  a  complication  of  the  essential  fevers,  and  in 
diffuse  inflammation,  phlebitis,  and  erysipelas. t 

In  the  preceding  connexions,  the  symptoms  of  pericarditis  are 
masked  by  the  constitutional  disturbance  attendant  upon  a  major 
disease. 

Chronic  pericarditis,  according  to  Corvisart,  is  obscure  in 
origin  and  difficult  of  diagnosis.  J  Laennec  says  it  is  always 
general,  occupying  the  entire  inner  surface  of  the  pericardium, 
and  that  the  surface  is  of  a  redder  tint  than  in  the  acute 
form,  owing  to  the  presence  of  a  multitude  of  minute  vascular 


It  is  most  frequently  the  consequence  of  slow  convalescence  or 
protracted  dissolution,  from  an  attack  of  the  disease  in  the  acute 
or  subacute  form.  It  may,  however,  be  primary,  and  in  that  case 
it  is  usually  associated  with  chronic  visceral  disease,  par  excel- 
lence, that  of  the  kidneys.  When  primary  it  is  usually  latent  as 
to  symptoms,  being  announced  only  by  physical  signs,  which  are, 
however,  most  commonly  of  an  exaggerated  character.  In  this 
form  of  the  disease,  likewise,  the  fibrin  effused  upon  the  sur- 
face of  the  pericardium  rarely  undergoes  organization,  remaining 
loosely  attached  to  the  surface,  or  floating  in  the  liquid  contents 
of  the  sac  as  white  filamentous  shreds.  This  is  the  form  in 
which  pericarditis  is  most  frequently  associated  with  hyper- 
trophy of  the  heart,  because  of  the  concomitant  disease  of  the 
kidneys  to  which  both  are  due ;  or  with  hypertrophy  and  dilata- 
tion, the  consequence  of  valvular  disease  coeval  with  the  peri- 
carditis, and  the  direct  source  of  the  increase  in  the  volume  and 
capacity  of  the  heart.  The,  structural  changes  in  the  pericar- 
dium, constituting  in  such  cases  the  first  and  the  most  striking 


points.  § 


*  Proceedings  of  the  Pathological  Society,  passinu 
t  Diseases  of  the  Heart  and  the  Aorta,  P-J^S-  ■ 
J  Hebb's  translation.  >JSif\r™m' ' ' 

§  Mediate  Auscultation,  Forbes'  odraiwr;  p.  061. .' 
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alteration  to  be  met  with  in  a  post  mortem  examination  of  the 
Heart,  and  affording  as  they  do,  on  the  authority  of  Hope  a  full 
and  satisfactory  explanation  of  the  increased  volume  of  that 
organ,  have  been  admitted  by  pathologists  .as  in  every  instance 
the  primary  lesion,  and  the  starting  point  of  the  other  organic 
changes  discovered.  The  state  of  the  kidneys  has  been  rarely 
inquired  into,  and  valvular  disease  of  the  heart,  when  detected 
has  been  regarded  as  a  contributory  cause  of  hypertrophy,  but 
of  secondary  importance  in  its  influence. 

Doctor  Barclay  states  that  in  twenty-two  out  of  sixty-one,  in- 
stances of  valve-disease,  there  was  disease  of  the  kidneys  with 
albuminuria*  No  doubt,  albuminuria  is  of  frequent  occurrence 
in  valvular  disease,  indeed  almost  universal  in  the  advanced 
stages;  but  it  is  in  the  majority  of  cases  the  result  of  simple 
congestion  of  the  kidneys,  the  specific  gravity  of  the  urine  bein<? 
rarely  under  1030. 

Circumscribed  pericarditis,  as  indicated  by  localized  friction - 
sound,  may  be  presented  under  two  opposite  conditions,  as  stated 
by  Doctor  Stokes  ;t  one,  in  which,  apparently,  from  failure  or 
arrest  of  inflammatory  action  due  to  an  unknown  constitutional 
influence,  or  to  early  and  effective  treatment,  the  exudation  of 
lymph  is  limited  to  one  or  more  circumscribed,  spaces,  over 
which  for  a  variable,  but  sometimes  for  a  considerable  period, 
the  sounds  of  friction  may  continue  to  be  heard.    In  such  cases 
the  seat  of  friction  usually  corresponds  to  the  sides  of  the  ven- 
tricles, the  most  frequent  site  being,  according  to  my  experience, 
the  third  and  fourth  intercostal  spaces  of  the  left  side,  midway 
between  the  nipple-line  and  the  sternum.    In  such  cases,  like- 
wise, adhesion,  or  serous  effusion  rarely  takes  place.  Secondly, 
a  condition  in  which,  after  general  pericarditis,  and,  it  may  be, 
liquid  effusion,  adhesion  has  proceeded  to  all  but  complete 
obliteration  of  the  pericardial  sac ;  in  such  case,  friction  may 
continue  to  be  audible  over  a  small  space,  generally  at  the  base, 
but  occasionally  at  the  apex  of  the  heart,  for  an  indefinite  period, 
and  may  mislead  an  incautious  auscultator  into  making  the  diag- 
nosis of  ha3mic  murmur  or  valvular  lesion. 

*  Medico-Chirurgical  Transactions,  vol.  xxxv.,  November,  1851. 
t  Diseases  of  the  Heart  and  Aorta,  p.  17. 
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The  observance  of  the  rules  already  laid  down  for  the  distinc- 
tion of  pericardial  frottement  from  endocardial  murmur,  to  which 
I  beg  to  refer  the  reader,  will  always,  however,  render  such  a 
mistake  in  the  highest  degree  unlikely  to  occur. 

"  Milk  spots  "  are,  I  believe,  due  to  circumscribed  and  aborted 
pericarditis  of  a  subacute  character,  and  identical  with  that  form 
of  arachnitis  in  which  thickening  and  opacity  of  the  membrane 
constitute  the  only  visible  alterations  of  texture  resulting  from 
even  fatal  inflammation ;  the  epithelium  is  perfect  in  the  true 
"  milk  spot." 

Corvisart  denied  the  inflammatory  origin  of  these  patches,  and 
attributed  them  to  fibrinous  deposit  beneath  the  pericardium.* 

Laennec  asserted  that  there  was  no  example  of  albuminous 
exudation  on  the  attached  surface  of  a  serous  membrane ;  adding 
that  pseudo-membranous  exudations  are  almost  invariably  pro- 
ducts of  inflammation.  He  regarded  the  "  white  spots  "  as  due 
to  inflammation  of  the  pericardium,  and  as  consisting  of  deposit 
on  its  free  surface.!  Such  cases  I  would  regard  as  veritable 
examples  of  circumscribed  and  arrested  pericarditis,  yielding 
friction-sound  during  life,  and  presenting,  when  examined  after 
death,  a  rough  surface  due  to  deposited  fibrin,  which,  in  many 
instances,  may  be  removed  from  them  in  form  of  flakes.  In 
neither  of  these  particulars  does  the  true  white  spot  answer  to 
the  description  just  given ;  it  is  not  associated  with  abnormal 
sound  of  any  kind,  and  its  surface  is  invariably  smooth  and 
glistening,  and  formed  of  tesselated  epithelium. 

Louis  agreed  with  Laennec  in  regarding  the  "  white  spots " 
as  the  result  of  pericarditis,  but  limited  to  the  visceral  layer 
exclusively.^ 

Mr.  Paget  says  that  in  connexion  with  these  spots  there  is 
usually,  to  some  extent,  adhesion  of  the  pericardium;  from 
which  circumstance  he  concludes  they  are  of  pericarditic 
origin.  In  the  greater  number  of  the  examples  which  have 
fallen  under  his  notice,  adhesion  did  not  exist  in  the  situation 
of  the  spots,  a  circumstance  due,  as  he  supposes,  to  the  separa- 

*  Hebb's  translation,  p.  40. 

t  Mediate  Auscultation,  by  Forbes,  p.  661. 

J  M6moires  ou  Recherches  Anatomico-Pathologiques,  1826. 
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tion  of  the  surfaces  by  liquid  during  the  progress  of  adhesion  of 
the  neighbouring  surfaces.  The  adhesions  consist  of  filaments 
between  the  aorta  and  superior  cava,  or  the  aorta  and  pulmo- 
nary artery;  between  one  of  these  vessels  and  the  parietal  peri- 
cardium, or  between  one  of  the  spots  and  the  latter  surface. 
Finally,  there  may  be  only  vestiges  of  adhesion  in  the  form  of 
"small  pearly  granules."  Their  most  common  site  is  the  an- 
terior surface  of  the  right  ventricle ;  less  commonly  they  are 
found  on  its  posterior  surface,  or  on  the  right  auricle ;  still  more 
rarely  on  the  left  ventricle ;  and  least  frequently  on  the  left 
auricle.  Their  average  width  is  half  an  inch ;  their  thickness 
varies  from  half  a  line  to  two  lines ;  and,  according  to  the  de- 
gree of  inflammation,  and  the  depth  to  which  the  membrane 
is  engaged,  the  exuded  lymph  will  occupy  its  surface  or  its  sub- 
stance. When  the  organization  of  the  exuded  lymph  is  com- 
plete, a  new  epithelium  is  formed  upon  its  surface* 

In  forty-five,  out  of  one  hundred  and  fifty-six  bodies,  Bizot 
has  observed  the  "  white  spot "  on  the  right  ventricle.  He 
regarded  it  as  clue  to  thickening  of  the  pericardium  from  some 
unknown  cause.  In  his  opinion  it  is  three  times  more  common 
in  males  than  in  females ;  rarely,  if  ever,  seen  before  the  age 
of  seventeen ;  and  not  common  before  forty  years.f 

Doctor  John  Taylor  has  found  "  white  spots,"  or  patches,  in  a 
nearly  similar  proportion  of  the  bodies  examined  in  University 
College  Hospital ;  viz.,  in  one  out  of  every  four,  j 

Finally,  Copland  attributes  the  "white  spots"  to  pericar- 
ditis^ 

Thus,  it  would  seem  to  be  the  opinion  of  the  majority  of 
writers,  that  the  patches  usually  seen  upon  the  heart  in  ad- 
vanced age,  and  designated  "  milk  spots,"  or  "  white  spots,"  are 
due  to  antecedent  inflammation. 

In  this  opinion,  however,  as  above  stated,  I  by  no  means 
share. 

Endo-pericarditis,  as  may  be  inferred  from  what  has  preceded, 

*  Medico- Chirurgical  Transactions,  vol.  xxiii.,  1840. 

f  Jtecherches  sur  le  Occur  et  le  Systeme  Arteriel  chez  V Homme. 

%  London  Medical  Gazette,  new  series,  vol.  i.,  1845. 

§  Dictionary  of  Medicine. 
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is  a  much  more  serious  affection,  and  involves  more  grave  con- 
sequences, both  immediate  and  remote,  than  simple  pericarditis. 

Doctor  Sibson  has  found  endocardial  complication  of  rheu- 
matic pericarditis  in  one-half  of  his  cases  (three  out  of  six).*  It 
has  occurred  in  a  proportion  of  somewhat  more  than  one-third 
of  my  cases.  The  compound  affection  is  characterized  by  the 
symptoms  and  signs  of  the  more  grave  element  of  it;  namely,  the 
endocarditis.  It  is,  accordingly,  associated  with  more  decided 
respiratory  distress,  and  greater  derangement  of  the  circulation. 
Eespiration  is  quick  and  panting ;  the  pulse  is  very  rapid,  rang- 
ing usually  from  120  to  140,  sharp  and  abrupt;  the  heart's 
action  tumultuous,  and  the  cervical  arteries  visibly  pulsating, 
whilst  those  of  the  Hmb  do  not  seem  inordinately  excited. 

Doctor  Stokes  lays  much  stress  upon  this  symptom  in  con- 
nexion with  pericarditis;  and,  without  expressing  a  positive 
opinion,  would  seem  to  regard  it,  when  recent,  and  associated 
with  febrile  action  not  due  to  inflammation  or  irritation  of  the 
encephalon,  as  diagnostic  of  the  complication  of  endocarditis.! 
There  are  five  different  conditions,  according  to  him,  in  which 
localized  violent  pulsation  of  the  carotids  may  be  exhibited ; 
namely,  concussion  of  the  brain,  as  mentioned  by  Sir  Astley 
Cooper,  permanent  patency  of  the  aortic  valves  in  the  early 
stage,  cerebritis,  acute  endocarditis,  and  exophthalmic  goitre. 
By  the  absence  of  pyrexia,  and  by  the  positive  symptoms  of  the 
disease,  which  cannot  be  mistaken,  the  last  named  affection  will 
be  readily  excluded.  The  history  of  concussion  of  the  brain,  the 
impairment,  or  total  loss,  of  consciousness,  and  the  subsequent 
vertigo  and  vomiting,  sufficiently  distinguish  this  condition. 
Patency  of  the  aortic  valves  will  declare  itself  by  its  pathogno- 
monic sign  of  basic  diastolic  murmur,  transmitted  through  the 
aortic  arch,  but  not  into  the  arteries  of  the  neck;  and  endo- 
cardial inflammation  complicating  pericarditis,  may,  though  it 
rarely  does,  actually  assume  the  form  capable  of  giving  rise  to  this 
sign;  in  which  case  carotid-pulsation  would  be  attributable  to 
a  twofold  cause ;  namely,  one  of  a  general,  and  one  of  a  specific 
nature.    The  symptoms  of  cerebritis  usually  regarded  as  specific, 

*  Address  in  Medicine,  British  Medical  Association,  August,  1870. 
f  Opus  citat.,  p.  52. 
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may  be  readily  mistaken  for  the  cerebral  manifestations  of  car- 
diac  inflammation,  and  the  actual  existence  of  the  physical  signs 
characteristic  of  the  latter  condition  can  alone  be  relied  onfor 
the  differential  diagnosis. 

An  endocardial  murmur  of  a  determinate  character  is  heard 
within  a  brief  period  subsequent  to  invasion.     This  murmur 
though  in  a  measure  masked  by  the  more  superficial,  harsh,' 
and  much  louder  pseudo-murmur  of  pericarditis,  may  always 
be  distinguished  from  the  latter,  firstly,  by  its  rhythm  either 
coinciding  with,  or  replacing  one  of  or  both,  the  sounds  of 
the  heart,  or  immediately  preceding  or  succeeding  these  sounds : 
in  other  words,  by  the  strict  association  of  the  murmur  with 
the  sounds  of  the  heart,  as  estimated  by  time  ;  a  character 
by  which  it  is  readily  distinguishable  from  the  sounds  of  peri- 
carditis, which  are  eminently  arhythmical.    Secondly,  inasmuch 
as  the  endocardial  murmur  most  often  associated  with  pericar- 
ditis is  that  of  mitral  reflux,  it  must  be,  and  actually  is,  audible 
where  the  pericardial  friction-sound  rarely  reaches;  viz.,  the 
left  axilla  and  left  scapular  region.    Thirdly,  the  murmur  of 
endocarditis  is  at  this  early  stage  always  soft  and  blowing  in 
quality,  unless  when  rendered  musical,  as  occasionally,  but  very 
rarely,  happens  for  a  brief  period,  by  the  vibration  of  a  flake  of 
fibrin  attached  by  one  of  its  extremities  to  the  free  margin  of  the 
valve ;  whereas  attrition-sounds  are  invariably  rough  and  harsh. 
And,  lastly,  a  valvular  murmur,  as  stated  by  King  Chambers,  is 
perceptible  to  the  ear  raised  a  few  lines  from  the  stethoscope. 
Not  so  an  attrition-sound. 

I  have  never  met  with  an  example  ■  of  "  systolic  murmur  at 
the  base  of  the  heart  from  the  pressure  of  effused  lymph,"  as 
alleged  by  Andral,*  without,  however,  the  production  of  any 
post  mortem  evidence  in  support  of  the  assertion.  No  case  has 
come  under  my  notice  in  which,  with  false  membrane  engaging 
the  roots  of  the  great  vessels,  a  basic  murmur,  when  present,  was 
not  legitimately  attributable  to  other,  more  generally  recognized, 
and  certainly  more  common,  causes  of  this  phenomenon ;  viz., 
lesion  of  the  valves,  atheroma  of  the  root  of  the  aorta,  throm- 
bus, or  spanasmia. 

*  Anatomic  Pathologiqiie. 
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Bouillaud  held  that  bruit  de  soufflet  in  pericarditis  occasionally 
depends  npon  thrombus  in  the  heart,  and,  "  conceivably,"  upon 
the  pressure  of  liquid  in  the  pericardium* 

I  have  neither  met  with  an  example  of  the  latter  kind,  nor 
can  I  conceive  a  degree  of  liquid  pressure  in  the  pericardium 
sufficient  to  resist  the  impetus  of  the  column  of  blood  escaping 
by  the  aorta  or  the  pulmonary  artery,  which  would  not,  at  the 
same  time,  of  necessity  so  impede  the  movements  of  the  heart 
as  seriously  to  interfere  with  the  circulation. 

Thus,  it  would  seem,  theoretically,  that  a  murmur  due  to  the 
cause  alleged  should  be  associated  with  partial  failure  of  the 
heart  and  its  consequences. 

Hope  maintained  that  excessive  force  of  ventricular  contrac- 
tion is  competent,  of  itself,  to  cause  murnmr.-j- 

Law  holds  a  similar  opinion.  \ 

I  have  never  heard  a  murmur  attributable  to  this  cause,  and 
should  feel  great  difficulty  in  admitting  its  occurrence. 

Flint  is  of  opinion  that  pericarditis  is  "  almost  always,  if  not 
invariably,  associated  with  endocarditis ;"§  from  which  it  follows 
that,  in  his  judgment,  endocardial  murmur  is  an  all  but  invariable 
concomitant  of  pericardial  frottement ;  and  that,  when  present,  it 
owes  its  origin,  in  the  great  majority  of  cases,  to  inflammation  of 
the  valves. 

I  cannot  admit  either  of  these  propositions  in  the  form  in 
which  they  are  presented.  The  association  of  endo-  with  peri- 
carditis is,  according  to  my  experience,  the  exception ;  although, 
judged  by  the  numerical  proportion  in  which  endocardial  mur- 
mur is  likewise  present,  it  might  be  otherwise  regarded. 

Doctor  Stokes  states  that,  in  his  experience,  the  endocardial 
murmur  is  audible  at  a  later  period  of  the  compound  disease 
than  pericardial  frottement,  and  suggests  the  inquiry  whether,  in 
a  certain  proportion  of  these  cases,  the  endocardial  murmur  may 
not  be  due  to  impeded  action  of  the  heart,  through  a  close  and 
firm  adhesion  of  the  pericardium  already  establishecl.|| 

*  Traits  Clinique. 

t  The  Diseases  of  the  Heart. 

J  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  viii.,  1834. 
§  A  Treatise  on  the  Principles  and  Practice  of  Medicine,  1868,  p.  304. 
II  Opus  citat.,  p.  34. 
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I  cannot  regard  this  hypothesis  as  probable,  save  to  the  extent 
to  which  it  implies  possible  antecedent  myocarditis,  and  conse- 
quent softening  aud  yielding  of  the  walls  of  either  ventricle. 

Doctor  John  Taylor  has  found  valvular  disease  in  about  one- 
half  of  the  cases  of  rheumatism  examined  by  him;  but  the 
greater  number  of  these  examples  he  believes  to  be  of  old  stand- 
ing. He  is  of  opinion  that  the  frequency  of  acute  endocarditis 
in  rheumatism  has  been  greatly  overrated,  and  that  it  does  not 
by  much,  if  at  all,  exceed  that  of  pericarditis*  Of  sixty-two 
examples  of  valve-disease  reported  by  Dr.  Barclay,f  only  twenty- 
three  were  associated  with  a  history  of  acute  rheumatism,  and, 
even  amongst  these,  in  three  the  lesion  did  not  appear  to 'be  of 
rheumatic  origin.  Hence,  less  than  one-third  of  the  cases  were 
rheumatic,  and  in  reference  to  twenty-six,  rheumatism  was  posi- 
tively denied.    The  distribution  of  these  cases  was  as  follows  : 

Disease  affecting  both  sets  of  valves 

and  aortic) 
Disease  affecting  mitral  valve  alone 
Disease  affecting  aortic  valve  alone 

The  author's  cases : 

Disease  affecting  both  sets  of  valves         ...  2  1 

Disease  affecting  mitral  valve  alone  ...  2  1 

Disease  affecting  aortic  valve  alone  ...  0  0 

There  was  another  case  (No.  7,  the  woman  Nolan)  in  which 
temporary  mitral  systolic-murmur  existed,  but  which  I  regarded 
as  thereby  excluded  from  the  category  of  valvular  lesions. 

Where  the  two  affections  are  not  simultaneous  in  occurrence, 
and  this  is  the  rule,  the  pericarditis  is  usually  the  primary 
morbid  element.  In  cases  characterized  by  progressive  engage- 
ment of  the  structure  of  the  heart,  or  extension  of  inflammation 
by  contiguity,  from  the  investing  to  the  lining  membrane,  or  vice 
versa,  the  muscular  substance  of  the  organ  must  have  been  in- 
volved at  some  period  of  the  disease.  Hence  the  symptoms  cha- 
racteristic of  myocarditis  enter  into  the  category  of  those  actually 

*  Loco  citat. 

t  Medico-Chirurgical  Transactions,  vol.  xxxv.,  November  11th,  1851. 
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present,  and  being  attributed  in  all  probability  to  the  primary 
inflammation  of  the  investing  or  of  the  lining  membrane  of  the 
heart,  as  the  case  may  be,  give  rise,  so  far,  to  a  vitiated  sympto- 
matology. I  have  no  doubt  that  in  this  way  must  be  accounted 
for  many  of  the  symptoms  erroneously  attributed  to  simple 
pericarditis,  or  endocarditis,  such  as  irregular  or  intermittent 
pulse,  delirium,  and  convulsions.  Of  the  single  valvular  lesions 
met  with  in  association  with  pericarditis,  mitral  inadequacy  is 
by  far  the  most  common ;  and,  of  those  of  compound  character, 
mitral  inadequacy,  with  aortic  obstruction  and  inadequacy,  holds 
the  highest  place  numerically. 

But  the  development  of  an  endocardial-murmur  in  the  early 
period  of  convalescence  from  pericarditis,  is  by  no  means  proof 
of  antecedent  endocarditis,  or  of  the  actual  existence  of  valvular 
lesion. 

Doctor  Stokes  says  :  "  The  mere  occurrence  of  murmur,  even 
though  immediately  consequent  on  pericarditis,  is  not  necessarily 
indicative  of  progressive  valvular  disease."  He  adds:  "Thus 
much  is  certain,  that  the  occurrence  of  murmur  following  peri- 
carditis should  not  necessarily  lead  to  the  diagnosis  of  valvular 
disease  in  the  ordinary  acceptation  of  the  term,"  for  "  it  may 
occasionally  be  found  that  the  murmur  after  existing  for  a 
period  more  or  less  extended,  disappears,  leaving  the  sounds  of 
the  heart  in  the  natural  condition,  and  the  patient  remains  free 
from  symptoms  of  valvular  disease."*  He  suggests,  in  explana- 
tion of  temporary  murmur  in  such  cases,  endocarditis  not  fol- 
lowed by  deposit,  atony  of  some  portion  of  the  muscular  fibre, 
or  alteration  of  the  orifices,  and  consequent  maladaptation  of  the 
valves  by  tonic  spasm  of  the  heart. 

I  have  repeatedly  witnessed  examples  of  this  kind  {e.g.,  Case 
7,  Mrs.  Nolan,),  and  am  of  opinion  the  murmur  is  caused  by 
atony  and  expansion,  at  the  acme  of  ventricular  systole,  of  a  por- 
tion of  the  waU  of  the  left  ventricle,  and  consequent  elevation 
of  one  or  both  segments  of  the  mitral  valve  through  the  connect- 
ing papillary  muscles  and  tendinous  chords.  Such  murmurs, 
when  not  manifestly  hsemic  in  origin,  are  always  mitral  and 
systolic;  they  cease  more  promptly  under  tonic  treatment,  in- 

*  Opus  citaL,  p.  2. 
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eluding  iron,  than  under  any  other  ;  and  rarely,  under  such 
treatment,  exceed  a  'few  weeks  in  duration. 

I  cannot,  therefore,  agree  in  opinion  with  Dr.  Latham  that  the 
cessation  of  an  endocardial  murmur  denotes,  in  all  cases,  removal 
of  newly  deposited  matter.* 

The  symptoms  characteristic  of  myo-pericarditis  have  been 
already  incidentally  mentioned ;  they  are  such  as  might  have 
been  anticipated  from  the  operation  of  any  cause  acting  directly 
upon,  and  enfeebling  the  centre  of  the  circulation. 

Myocarditis,  as  a  primary  affection,  is  of  exceedingly  rare 
occurrence ;  indeed,  it  may  be  stated  that,  independently  of  the 
knowledge  of  the  affection  derived  from  experience  of  it  by  ex- 
tension from  an  inflamed  pericardium  or  endocardium,  nothing 
is  positively  known  in  regard  to  its  symptomatology.  It  most 
frequently  commences  by  extension  of  acute  inflammation  from 
the  pericardium  to  the  contiguous  or  outer  layers  of  the  mus- 
cular substance  of  the  heart,  and  may  proceed  no  farther,  engag- 
ing only  the  external,  portion  of  the  organ.  I  believe  this  is  of 
common  occurrence  in  acute  pericarditis  of  an  aggravated  cha- 
racter, the  really  alarming  symptoms  of  which,  or  those  having 
reference  to  irregularity  and  threatened  failure  of  the  circulation, 
are  attributable  to  inflammation  of  the  muscular  rather  than  of 
the  serous  structure  of  the  heart.  Thus  it  is  that  in  the  progress 
of  pericarditis,  the  action  of  the  heart  and  the  pulse  may  become 
irregular  or  intermitting.  Syncope  may  be  threatened,  or,  on 
slight  exertion,  may  actually  occur,  and  the  impulse  of  the  heart, 
notwithstanding  its  tumultuous  action,  may  be  feeble,  and  the 
first  sound  masked  or  ill  pronounced. 

If  the  disease  be  arrested  at  this  stage,  fatty  degeneration,  but 
of  a  slow  and  progressive  character,  of  the  outer  muscular  sub- 
stance of  the  heart  is  likely  to  ensue;  and  thus  it  is,  as  I  believe, 
that  the  greater  number  of  such  examples  are  produced.  The 
inflammatory  process  extending  inwards  may  engage  the  entire 
substance  of  the  heart,  and,  if  not  immediately  fatal,  may  give 
rise  either  to  suppuration,  or  to  fatty  degeneration  of  its  struc- 
ture, according  to  the  activity  of  the  preceding  inflammation.  The 
early  stage  of  inflammation  of  the  heart,  or  that  of  acute  conges- 

*  Lectures,  vol.  i.,  p.  149. 
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tion,  is  characterized  anatomically  by  dark  red  discoloration  of 
the  portion  of  its  substance  engaged ;  the  muscular  structure,  so 
altered  in  colour,  is  soft,  and  easily  torn.  After  a  period  of  vari- 
able length,  it  becomes  light  in  colour,  or  assumes  a  yellow  tint, 
according  to  the  rapidity  of  the  disorganizing  process.  If  sup- 
puration set  in,  the  muscular  substance  becomes  infiltrated  with 
pus,  light  in  colour,  and  lacerable  in  the  highest  degree;  minute 
abscesses  may  be  formed  in  various  portions  of  its  substance,  and 
may  lead  to  ulceration. 

The  process  of  fatty  transformation  of  the  muscular  substance 
of  the  heart  is  much  less  rapid,  and  the  result  of  more  chronic 
inflammatory  action. 

Fatty  metamorphosis  of  the  heart  may  owe  its  origin  to  endo- 
carditis, and  commence  at  the  internal  surface  of  one  or  more  of 
the  chambers,  thence  slowly  progressing  outwards,  and  ending 
either  in  suppuration  or  in  fatty  degeneration,  to  a  greater  or  less 
extent,  of  the  substance  of  the  heart.  The  characteristic  features 
of  such  a  case  would  be  those  of  endocarditis,  modified  by  symp- 
toms of  partial  and  momentary  failure  of  the  heart.  Thus,  there 
would  be  precordial  oppression,  quick  and  tumultuous  action  of 
the  heart,  and  hurried  respiration.  To  these  would  succeed 
quickly,  it  might  be  within  a  few  hours,  irregularity  and  inter- 
mission of  the  heart  and  pulse,  vertigo,  and  temporary  loss  of 
consciousness,  paroxysmal  dyspnoea,  and  collapse  of  the  fea- 
tures. 

From  this  alarming  condition  partial  restoration  may  be 
effected,  to  the  extent  of  enabling  the  patient  to  resume  his 
ordinary  duties;  but,  fatty  transformation  of  the  substance  of  the 
heart,  whether  immediate  or  consecutive  to  purulent  infiltration, 
once  started,  is  progressive,  and  leads  inevitably  to  death  at  a 
more  or  less  remote  period,  according  to  circumstances  influen- 
cing the  rate  of  its  advance. 

Those  who  are  obliged  to  labour  bodily  or  mentally  to  obtain 
a  livelihood,  more  readily  succumb  to  this  process,  owing  to  the 
twofold  cause  of  rapid  molecular  disintegration,  and  imperfect 
nutrition  of  the  heart.  Those  who,  on  the  contrary,  are  in  a  con- 
dition of  life  which  enables  them  to  have  repose,  and  at  the  same 
time  suitable  nutriment,  may  live  to  a  comparatively  advanced 
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age,  even  though  they  be  actually  the  subjects  of  fatty  transfor- 
mation of  the  heart  commencing  in  endo-  or  pericarditis. 

The  triple  combination  implied  by  the  compound  title  endo- 
myo-pericarditis  is  of  comparatively  rare  occurrence.  "When  met 
with,  it  is  characterized  by  a  corresponding  combination  of  signs 
and  symptoms ;  viz.,  the  valvular  murmur  of  endocarditis,  the 
friction-sound  of  pericarditis,  and  the  symptoms  of  failure  of 
the  heart,  already  detailed,  by  which  myocarditis  may  be  confi- 
dently diagnosed.  Amongst  the  latter  symptoms,  those  having 
reference  to  the  cerebrum,  and  presented  under  the  forms  of 
delirium,  convulsions,  and  coma,  may  be  appropriately  discussed 
here. 

Delirium  is  mentioned  by  Corvisart*  and  Bertinf  as  a  symp- 
tom of  acute  pericarditis,  without,  however,  any  statement  of 
opinion  as  to  its  cause.  Bouillaud  likewise  mentions,  as  a 
symptom  of  pericarditis,  "  delirium,  usually  slight  and  momen- 
tary, sometimes  violent,"  and  occasionally  followed  by  convul- 
sions.;!; 

Andral  gives  the  particulars  of  a  case  of  pericarditis  in  which 
delirium  was  a  prominent  symptom.  A  young  woman,  after  a 
brief  illness,  became  delirious  ;  there  was  improvement  and  re- 
turn of  consciousness,  twitching  of  the  muscles  of  the  face, 
occasional  tetanic  spasm  of  the  upper  extremities,  return  of 
delirium,  coma,  and  death.  Soft  exudation  was  found  on  the 
pericardium,  with  some  bridles  of  lymph  extending  from  surface 
to  surface,  and,  in  the  sac,  some  ounces  of  green  flocculent 
serum.  § 

In  this  case  the  effusion  present  in  such  small  quantity  could 
not  have  been  the  cause  of  the  cerebral  symptoms ;  whilst  its 
colour  and  quality  indicated  that  the  substance  of  the  heart  was 
involved  in  the  inflammatory  process,  although,  in  appearance, 
it  is  described  as  "presenting  nothing  morbid."  He  quotes  a 
similar  case  from  Bostan,||  and  attributes  the  head  symptoms,  in 
both  cases,  to  a  "  sympathetic  affection  of  the  brain,"  by  which 

*  On  Diseases  of  the  Heart,  Hebb's  translation, 
t  Traite  des  Maladies  du  Occur,  1824,  p.  252. 
%  Traite  Clinique  des  Maladies  du  Cceiu;  1S35. 
§  Clinique  Mtdicale,  vol.  i.,  second  edition,  1829,  observation  viii. 
II  Recherchcs  sur  le  Ramollissemcnt  du  Ccrveau,  p.  233. 
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he  manifestly  means  to  convey  failure  of  the  circulation  in  that 
organ. 

Doctor  Latham  mentions  two  cases  of  pericarditis  in  which 
the  cerebral  symptoms  were  so  pronounced  as  to.  resemble  those 
of  inflammation  of  the  brain,*  and  Hope  includes  delirium  and 
convulsions  amongst  the  symptoms  occasionally  witnessed  "  in 
the  last  stage,"  and  regards  them  as  the  result  of  "  cerebral  con- 
gestion, and  the  circulation  of  venous  blood  ;"-J-  in  other  words,  as 
symptoms  of  asphyxia  clue  to  slow  failure  of  the  heart  and  con- 
gestion of  its  right  cavities.  Dr.  Sibson  details  the  case  of  a 
man,  aged  twenty-eight,  a  free  liver,  who,  on  the  evening  of  the 
sixth  clay  of  acute  rheumatic  pericarditis,  became  violently  de- 
lirious, and  presented  symptoms  generally  resembling  those  of 
delirium  tremens.  He  died  on  the  eighth  day.  Both  layers  of 
the  pericardium  were  found  covered  with  honeycombed  lymph. 
No  mention  is  made  of  the  condition  of  the  heart  substance.J 

Sir  T.  "Watson  gives  the  particulars  of  four  cases  of  rheu- 
matic arthritis,  in  which  the  heart  was  affected  and  symptoms 
suggestive  of  cerebral  inflammation  also  existed.  The  only  patho- 
logical changes,  however,  exhibited  by  the  brain  in  these  cases, 
were  slight  serous  infiltration  of  the  pia  mater,  and  partial  effu- 
sion into  the  lateral  ventricles.§  Dr.  Bright  details  the  case  of 
a  young  man  who,  on  the  sixth  clay  of  an  attack  of  acute 
rheumatism,  became  excited  and  delirious;  the  symptoms  became 
more  urgent,  and  it  was  found  necessary  to  put  the  patient 
under  restraint.  At  the  end  of  three  weeks  he  died.  The  brain 
was  found  perfectly  healthy,  but  the  pericardium  and  the  endo- 
cardium exhibited  evidence  of  recent  and  acute  inflammation.  || 
Dr.  G.  Burrows  records  an  example  of  death  in  a  state  of  delir- 
ium after  seven  days'  illness.  The  brain  was,  to  all  appearance, 
unaltered,  but  the  pericardium  was  covered  with  recent  lymph, 
and,  over  a  small  space,  with  concrete  pus.1T  Dr.  Todd  furnishes 
a  no  less  striking  example  of  a  similar  kind.   A  young  woman, 

*  London  Medical  Gazette,  vol.  iii  ,  p.  209. 
t  Opus  citat.,  p.  156. 

J  Lectures  on  the  Principles  and  Practice  of  Physic,  fourth  edition,  vol.  ii.,  p.  303. 
§  Address  in  Medicine,  British  Medical  Association,  1870. 
II  Mcdico-Chirunjical  Transactions,  vol.  xxii. 
1  Disorders  of  the  Cerebral  Circulation. 
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some  days  ill  of  rheumatic  fever,  was  seized  with  delirium,  which 
was  succeeded  by  convulsions,  coma,  and  death.  The  brain  and 
its  membranes  exhibited  no  inflammatory  product,  and  were 
even  paler  than  normal,  whilst  the  pericardium  was  covered 
with  recently  exuded  lymph  *  Dr.  Fuller  is  of  opinion  that  the 
cerebral  symptoms  exhibited  in  the  course  of  acute  rheumatism, 
are  due  to  the  toxic  action  of  the  rheumatic  virus  on  the  brain.f 
Trousseau  regards  cerebral  manifestations  in  acute  rheumatism 
as  the  result  of  a  "  neurosis,"  and  maintains  that  they  may  be 
primary;  preceding,  or  even  replacing  the  rheumatic  affection 
of  the  joints  or  of  the  heart,  and  meriting  the  designation  of 
"  cerebral  rheumatism,"  +  according  to  him.  Todd§  and  Fullerj| 
are  of  opinion  that  an  organic  poison,  the  product  of  a  morbific 
process  associated  with  rheumatism,  constitutes  one  and  the 
principal  factor  in  the  production  of  the  cerebral  phenomena ; 
but  that  another  and  no  less  important  factor  is  a  morbid  im- 
pressionability of  the  cerebro-spinal  nerve  centres,  hereditary  or 
acquired. 

The  presence,  within  the  cranium,  of  the  pathological  products 
of  acute  inflammation ;  viz.,  lymph  and  pus,  has  been  observed  by 
Watson  and  Fuller.  The  association,  however,  is  exceedingly 
rare,  and  may  have  been  due  to  a  simple  coincidence.  In  acute 
cerebro-spinal  meningitis,  the  occurrence  of  articular  pain  and 
tumefaction  is  not  uncommon ;  but,  the  order  of  manifestation, 
and  the  general  character  of  the  symptoms  of  this  disease, 
would  preclude  the  possibility  of  confounding  it  with  articular 
rheumatism. 

Da  Costa  says  that  in  pericarditis  the  thoracic  symptoms  may 
be  in  abeyance,  and  others,  indicative  of  gastric  or  cerebral  irri- 
tation or  inflammation,  may  take  their  place ;  these  latter  being, 
in  his  opinion,  often  clue  to  the  poison  of  rheumatism,  or  to  that 
of -Bright' s  disease.1T 

Flint  mentions,  as  occasionally  witnessed  amongst  the  symp- 

*  Lectures  on  Delirium  and  Coma, 
f  On  Rheumatism  and  Rheumatic  Oout. 

%  Clinical  Medicine,  vol.  i.,  p.  534,  Sydenham  Society's  edition. 
§  Luuileian  Lectures,  Lancet,  1852. 
||  Loco  citat. 

H  Medical  Diagnosis,  third  edition,  1870,  p.  358, 
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touts  of  pericarditis,  paroxysms  of  maniacal  excitement,  alternat- 
ing with  alarming  dreams,  and  starting  from  slumber.* 

Doctor  King  Chambers  thinks  that  delirium  in  rheumatism 
indicates  vascular  and  nervous  depression,  requiring  stimulants, 
tonics,  and  opium;  and  that  it  is  more  frequently  symptomatic  of 
pericarditis  or  pneumonia  than  not. -J* 

The  different  opinions  held  as  to  the  pathogenesis  of  cerebral 
symptoms,  associated  with  rheumatic  inflammation  of  the  heart 
or  its  membranes,  may  be  conveniently  presented  in  synoptical 
form. 


Partial  failure  or  derangement  of  cerebral  circulation,  through 
inflammation  and  consequent  debility  of -the  heart 


Andral. 
Watson, 
Burrows. 

Trousseau. 


Rheumatic  poison  acting  on  susceptible  nerve-centres  ...  J  Todd. 

J  Fuller. 

Da  Costa. 

Cerebral  congestion  and  circulation  of  venous  blood  . . .  Hope. 

Avascular  and  nervous  depression  (dynamic  ?;  ...  ...       King  Chambers. 

It  would  appear,  therefore,  that  pericarditic  delirium  and  con- 
vulsions have  been  attributed  by  writers  to  two  different  and 
nearly  opposite  pathological  conditions ;  namely,  defect  of 
arterial  circulation  in  the  brain  through  failure  of  the  left  heart, 
and  the  circulation  through  that  organ  of  a  blood  vitiated  by  an 
organic  poison  elaborated  within  the  body  itself,  or  by  retained 
excreta. 

I  have  not  witnessed  well  pronounced  delirium  or  convulsions 
in  connexion  with  pericarditis.  Occasional  wandering  of  mind, 
and  partial  incoherence,  easily  dissipated  by  sharply  addressing 
the  patient,  and  such  as  is  commonly  witnessed  in  essential  or 
inflammatory  fever,  have  frequently  come  under  my  notice  in 
the  first  and  second  stages  of  pericarditis.  In  the  stage  of 
serous  effusion,  accompanied  with  engorgement  of  the  cervical 
veins,  lividity  of  the  features,  and  failure  of  the  heart,  I  have 
likewise  witnessed  incoherence.  Mental  obscuration  is  usually 
manifested  in  partial  asphyxia  from  copious  effusion,  under  the 

*  A  Treatise  on  the  Principles  and  Practice  of  Medicine,  Philadelphia,  1 868,  p. 
304,  et  sequent. 

t  Lectwres,  chiefly  Clinical,  third  edition,  1864,  p.  112. 
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form  of  somnolence  and  muttering,  contraction  of  the  pupils, 
and  slowness  in  collecting  the  thoughts ;  on  being  roused  to  the 
effort,  however,  the  patient  is  capable,  after  a  little  hesitation,  of 
giving  a  connected  answer. 

In  the  former  case,  the  slight  mental  derangement  present  is 
due,  as  in  ordinary  febrile  excitement,  to  rapid  disintegration  of 
tissue  and  imperfect  excretion;  in  the  latter  it  is  the  conse- 
quence of  failure  of  the  right  side  of  the  heart,  and  venous 
engorgement  of  the  brain. 

Syncope  has  been  noticed  in  connexion  with  pericarditis  by 
Bertin,  who  witnessed  it  in  two  cases  out  of  thirty-six*  and 
mentions  faintness,  failure  of  the  pulse,  and  anxiety,  as  amongst 
the  ordinary  symptoms. -f- 

Louis  had  not  an  example  of  syncope  amongst  his  four  cases, 
and  he  denied  that  it  was  an  essential  symptom  of  pericarditis.} 
Neither  have  I  witnessed  an  example,  unless  fatal  syncope,  by 
which  several  of  the  cases  that  had  proceeded  to  the  stage  of 
liquid  effusion  terminated,  be  admitted  into  this  category. 

Traumatic  pericarditis  presents  no  peculiar  features  by  which 
it  is  distinguishable  from  the  ordinary  or  idiopathic  form  of  the 
affection,  save  those  imparted  to  it  by  the  general  and  local 
effects  of  the  mechanical  lesion.  Dr.  Stokes  gives  the  particu- 
lars of  a  case  of  this  kind  resulting  from  a  gun-shot  wound,  a 
charge  of  small  shot  having  been  lodged  in  the  superficial  struc- 
tures of  the  precordium ;  after  the  lapse  of  a  few  days  the  symp- 
toms and  signs  of  pericarditis  were  exhibited,  the  latter  being 
characterized  by  a  number  of  distinct  seats  of  friction-sound 
of  various  intensity  and  duration.  The  patient  recovered,  and 
no  opportunity  was  therefore  presented  for  determining  the  pre- 
cise depth  or  character  of  the  injury;  but,  it  is  presumed  that  a 
few  pellets  had  actually  penetrated  the  pericardium,  and  been  so 
many  independent  centres  of  inflammation. 

Mint  records  a  very  remarkable  example  of  the  same  kind.  A 
person  in  a  state  of  intoxication  swallowed  a  set  of  false  teeth, 
which  lodged  in  the  oesophagus,  and  effected  a  communication 

*  Traiti  des  Maladies  du  Cceur,  1824,  observation  lxiii.,  p.  230. 
t  Opus  citat.,  p.  270. 

%  Mfanoires  ou  Itecherches  Anatomko-Pathologiques,  1826. 
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with  the  pericardium  by  ulceration.  The  specimen  is  preserved 
in  the  Belle vue  Hospital,  New  York.* 

Amongst  the  intrinsic  complications  of  pericarditis  are  in- 
cluded tubercular  deposition  in,  and  cancerous  and  calcareous 
transformation  of,  the  pericardium.  Of  the  two  former,  mention 
is  made  by  Bonetus-f*  and  Hasse  ;|  of  the  latter,  examples  are 
quite  numerous,  and  several  have  been  already  adverted  to.  The 
process  of  deposition,  or  of  tissue-transformation,  would  seem  in 
every  case  to  engage  the  false  membrane  or  neoplastic  structure 
only,  at  least  in  the  first  instance. 

The  extrinsic  complications  of  pericarditis  may  be  classified 
under  two  heads,  constitutional  and  local.  Those  of  a  general 
or  constitutional  character  most  frequently  met  with  are  Bright's 
disease  in  its  various  forms  j  the  exanthematous  fevers,  especially 
scarlatina ;  diffuse  inflammation  ;  pyaemia ;  gout ;  and,  preemi- 
nently, rheumatism.  § 

Doctor  John  Taylor  states  that  of  thirty-five  cases  of  aggra- 
vated pericarditis,  one-third  nearly  were  associated  with  Bright's 
disease,  and  two-thirds  with  acute  rheumatism.  He  has  found 
acute  pericarditis  as  a  secondary  inflammation  in  the  advanced 
stages  of  Bright's  disease,  in  the  proportion  of  one  in  ten.  || 

Doctor  Mayne  returns  five  out  of  his  eleven  cases  of  pericar- 
ditis as  rhemnatic.1T  Eight  of  my  cases,  thirteen  in  number, 
were  of  rheumatic  origin.  Out  of  a  total  of  seventy-four  cases 
of  acute  and  subacute  rheumatism  reported  by  Dr.  Sibson,  six 
only  were  affected  with  pericarditis;  and  of  twenty-three  cases  of 

*  A  Treatise  on  the  Principles  and  Practice  of  Medicine,  1868. 
t  Bepulchretum. 

t  Pathological  Anatomy,  Sydenham  Society,  1846,  p.  116. 

§  In  the  strict  sense,  the  term  "  complication  "  is  not  applicable  to  the  above- 
mentioned  diseases  in  their  relationship  to  pericarditis  ;  they  constitute,  in  each 
instance,  rather  the  original  disease.  To  an  author,  however,  treating  of  pericar- 
ditis as  a  distinct  and  independent  entity,  it  is  convenient,  even  though  its  secondary 
importance,  pathologically  and  therapeutically,  in  any  given  category,  be  admitted, 
to  regard  concurrent  or  coexistent  disease,  of  whatever  kind,  as  a  complication. 
Indeed,  in  regard  to  any  disease  under  special  consideration,  all  other  diseases 
having  any  relationship  to  it,  might  be  conveniently  classified  under  the  three 
heads  of  causal,  casual,  and  consecutive  complications.  In  this  sense  the  diseases 
mentioned  in  the  text  would  belong  to  the  first  of  these  three  classes. 

II  London  Medical  Gazette,  new  series,  vol.  i.,  1845. 
T  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  vii.,1835. 
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acute  gout  returned  by  the  same  author,  only  one  was  affected 
with  pericarditis;  and  even  this  one  was  of  a  transient  character  * 
I  have  already  adverted  to  the  opinion  of  Trousseau,  to  the  effect 
that  the  pericarditis  of  scarlatina  is  likewise  of  rheumatic  origin, 
being  due  to  a  rheumatic  complication  of  that  disease  frequently 
witnessed  under  the  form  of  arthritis,  rather  than  to  the  poison 
of  scarlatina,  f  This  is  a  very  questionable  doctrine,  even  to  the 
extent  of  assuming  the  existence  of  the  twofold  poison.  It  is,  at 
best,  only  an  hypothesis,  which  is  not  susceptible  of  proof  or 
open  to  refutation,  and  manifestly  not  necessary  to  a  full  expla- 
nation of  the  facts.  Intercurrent  inflammation  and  swelling 
of  various  structures  and  organs  are  common  in  scarlatina ;  and 
serous  membranes,  other  than  the  pericardium,  are  frequently 
implicated.  Dr.  Law  remarks,  with  truth,  that  where  pericar- 
ditis arises  from,  or  in  connexion  with,  diffuse  inflammation,  the 
effusion  is  likely  to  be  purulent.^ 

Amongst  the  extrinsic  local  complications  of  pericarditis  may 
be  mentioned  pleuritis,  pneumonia,  pleuro-pneumonia,  and  hepa- 
titis. In  most  of  the  cases  of  pericarditis  published  by  Corvisart, 
one  or  other  of  these  complications  was  present,§  most  frequently 
pleuro-pneumonia  and  diaphragmatic  pleurisy.  Gastritis  has 
been  likewise  mentioned  by  Corvisart  as  a  frequent  compli- 
cation ;  but,  manifestly,  on  insufficient  evidence,  as  the  only 
symptom  pointiug  to  gastritis  indicated  by  him  was  epigastric 
tenderness,  a  symptom  now  generally  attributed  to  pericar- 
ditis itself,  but  in  many  instances  due  to  hepatic  congestion. 

Inflammation  of  the  lungs  accompanied  pericarditis  in  more 
than  one-half  of  Dr.  Latham's  cases,  and  endo-pericarditis  in  more 
than  two-thirds ;  whilst  of  endocarditis  alone  the  proportion  of 
cases  in  which  pulmonary  inflammation  existed  was  only  one  in 
nine.  || 

Graves  details  an  example  of  pericarditis  complicated  with, 
and  dependent  upon,  hepatic  abscess,  as  already  quoted.1T 

*  Address  in  Medicine,  British  Medical  Association,  1870,  pamphlet,  p.  24. 
t  Clinical  Medicine,  vol.  i.,  p.  3S7. 
X  Reports  of  Pathological  Society  of  Dublin,  vol.  i.,  p.  42 
§  Hebb's  translation,  p.  6,  el  sequent. 
II  London  Medical  Gazette,  new  series,  vol.  i.,  1845. 
H  Clinical  Medicine,  vol.  ii.,  p.  233. 
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Doctor  John  Taylor  gives  an  example  of  pericarditis  by  ex- 
tension of  inflammation  from  the  pleura  in  one  instance,  and 
from  the  liver  and  diaphragm  in  another.* 

Acute  pericarditis  is  a  disease  of  early  and  middle  life.  I  have 
repeatedly  seen  it  in  early  childhood,  but  never  in  persons  over 
forty  years. 

Louis  mentions  a  fatal  case  of  pericarditis  in  a  child  of  seven 
months,  which  had  been  related  to  him  by  Boudard/f  and  is  of 
opinion  that  the  periods  of  life  at  which  pericarditis  is  most 
common,  are  between  seventeen  and  thirty,  and  between  fifty 
and  seventy  years,  respectively.  I  have  never  seen  a  case  of 
pericarditis  within  the  latter  period,  except  in  the  chronic  form, 
and  as  a  complication  of  advanced  renal  disease. 

Out  of  fifty-five  cases  of  pericarditis  given"  by  Hache,  only  six 
were  over  forty  years  of  age ;  and  Fuller  declares  that  pericar- 
ditis is  of  much  more  frequent  occurrence  in  youth  than  in 
advanced  age.j 

Chronic  pericarditis,  on  the  contrary,  is  most  common  in  the 
aged ;  because  this  is  the  period  of  life  in  which  chronic  visceral 
disease,  of  which  it  is  usually  a  complication,  especially  renal 
disorganization,  is  most  prevalent. 

In  regard  to  the  relative  proportion  of  the  sexes  affected  with 
pericarditis,  most  authors  agree  that  the  majority  are  of  the  male 
sex. 

Out  of  one  hundred  and  seven  cases  given  by  Louis,§  only 
twenty-seven  were  females ;  and  in  those  published  by  Bizot, 
seven  in  number,  one  only  was  of  that  sex.|| 

Bouillaud  reports  only  six  females  out  of  a  total  of  thirty- four 
cases  of  pericarditis.1T 

Hache  estimates  the  proportion  as  one  female  to  four  males.** 

Of  thirteen  cases  given  by  the  author  in  the  preceding  tabic 
(p.  360),  nine  belonged  to  the  male  sex. 

*  Loco  citat. 

t  M&moires  ou  Recherches  Anal.  Pathol.,  p.  292. 

X  Archives  GMrales  de  Midecine,  torn,  ix.,  November  1835,  p.  328. 

§  Diseases  of  the  Chest,  p.  513. 

II  Loco  citat. 

TI  Traits  Cliniquc  des  Maladies  du  C'ceur. 
**  Loco  citat.,  p.  119. 


410 


DISEASES  OF  THE  HEART. 


Sibson's  six  cases  of  pericarditis  were  in  males,  and  all  under 
thirty-four  years  of  age  * 

The  preponderance  of  males  amongst  those  affected  with  peri- 
carditis may,  therefore,  be  regarded  as  established.  This  will 
probably  be  satisfactorily  explained  by  reference  to  the  more 
laborious  occupations  and  greater  exposure  to  vicissitudes  of 
weather  and  changes  of  temperature,  of  males  of  the  working 
classes,  who  are  most  frequently  the  subjects  of  pericarditis, 
whether  rheumatic  or  renal. 

Fuller  maintains  that  females  are  more  liable  to  rheumatic 
pericarditis  than  males,f  and  Dr.  Barclay  declares  that  this  il 
likewise  true  of  other  cardiac  complications  of  rheumatism.} 

There  is  no  divergence  of  opinion,  however,  between  these 
writers  and  those  previously  quoted,  because  they  allege  only 
what  is  admitted  by  all ;  namely,  a  larger  per  centage  of  peri- 
carditis, relatively  to  the  number  affected  with  rheumatism, 
amongst  females  than  amongst  males. 

Eheumatic  pericarditis  is  fatal  in  the  proportion  of  about  oue 
in  six  cases,  according  to  Fuller§  and  Louis.  I  have  had  only  one 
death  in  eight  cases  (see  table,  p.  360). 

The  prognosis  in  pericarditis  should  be  determined  rather  by 
the  complications  than  by  the  disease  itself.  Simple  pericarditis 
is  rarely  fatal.  In  patients  of  strumous  cachexia,  however, 
serous  effusion  into  the  pericardium,  causing  death  by  paralysis 
of  the  heart,  has  occasionally  taken  place.  The  opinion  of  Cor- 
visart,  to  the  effect  that  acute  and  chronic  pericarditis  are  always 
fatal,  the  subacute  form  being  only  a  degree  less  unfavourable, 
will  now  find  few  if  any  subscribers,  and  is  explicable  only  by 
the  imperfect  state  of  the  science  of  diagnosis  at  the  time  he 
wrote.  It  will  be  remembered  that  at  the  date  in  question  the 
principles  of  mediate  auscultation  were  still  unknown,  and  that, 
consequently,  those  cases  of  pericarditis  which  were  of  a  suffi- 
ciently formidable  character  to  make  themselves  manifest  by 
symptoms  so  pronounced  as  not  to  admit  of  misinterpretation, 

*  Loco  citat. 
f  Opus  citat. 

X  Medico-Chiruryical  Transactions,  vol.  xx.w. 
§  Opus  citat. 
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were  alone  diagnosed.  The  diagnosis  of  pericarditis,  in  the  acute 
form,  was  based  upon  the  general  effects  of  liquid  effusion  into 
the  pericardium ;  and,  in  the  chronic  form,  upon  the  symptoms 
indicative  of  adhesion  of  the  pericardium  with  hypertrophy  and 
dilatation  of  the  heart.  That  Andral  laboured  under  the  same 
disadvantage  may  be  inferred  from  the  following  declaration  : 
"  And  if  no  pain  exist  in  the  region  of  the  heart,  there  only 
remains  to  recognize  the  pericarditis,  the  dull  sound  of  this 
j  region."* 

Flint  truly  remarks  that  the  prognosis  depends  upon  the  eorn- 
I  plications;  and  that  it  is  most  unfavourable  in  Bright's  disease, 
i  and  in  cases  of  copious  effusion  rapidly  poured  out.  In  regard  to 
the  issue  of  pericarditis  in  its  milder  form,  I  unreservedly  sub- 
scribe the  following  rule  of  practice  laid  down  by  Dr.  Stokes  : 
|  "  While  any  signs  continue,  he  (the  patient)  must  be  carefully 
watched ;  for,  in  certain  cases,  a  sudden  change  occurs,  and  the 
disease  is  converted  from  an  apparently  trivial  and  latent  affec- 
tion into  a  more  severe  form."f    The  prognosis  is  less  favour- 
able in  those  of  weak  constitution  than  in  the  strong,  and  in 
childhood  than  in  adult  age,  for  the  reason  previously  stated. 

It  is  supposed  by  some  writers  that  the  season  exercises  a 
definite  and  perceptible  influence  on  the  prevalence  of  pericar- 
ditis. Thus,  Hache  declares  that  nearly  one-half  (eighteen  out 
of  thirty-eight)  of  the  cases  recorded  by  him  occurred  in  the  last 
four  months  of  the  year,  and  only  one-fourth  in  the  first  four  ; 
viz.,  from  January  to  May.j  Inasmuch  as  the  prevalence  of 
pericarditis  is  mainly  regulated  by  that  of  acute  rheumatism,  of 
which  it  is  usually  a  complication,  the  season  and  the  climate 
most  favourable  to  the  latter  will  obviously  be  those  in  which 
pericarditis  will  be  most  prevalent. 

Doctor  Fuller  shows  that  within  the  first  four  months  of  the 
year,  rheumatism  is  slightly  more  common  than  during  the  cor- 
responding periods  of  the  middle  and  terminal  portions.  § 

I  have  found  rheumatism  more  prevalent  during  the  cold  fogs 

*  Clinique  M6dicale,  vol.  i.,  p.  38,  foot  note, 
t  Opus  cilat.,  p.  45. 
X  Loco  citat. 

§  Rheumatism,  Rheumatic  Gout,  and  Sciatica,  third  edition,  I860,  table  iv.,  p.  U. 
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of  November  and  December  than  at  other  periods  of  the  year- 
and,  m  like  manner,  its  most  frequent  complication,  pericarditis' 
In  all  countries  and  seasons  a  moist  atmosphere  has  been  found 
favourable  to  the  production  of  rheumatism  and  pericarditis. 

_  The  treatment  of  pericarditis  resolves  itself  into  that  of  the 
disease  in  its  acute,  chronic,  and  recurrent  forms  respectively. 

At  the  outset  of  acute  pericarditis  in  the  young  and  vigorous, 
Bouillaud  and  Hope  urge  the  abstraction  of  blood,  coup  sur  coup 
by  means  of  the  lancet,  and,  locally,  by  leeches  or  the  cupping- 
glass.  A  daily  bleeding  from  the  arm  of  twenty  to  thirty  ounce's, 
followed  by  an  equal  loss  locally,  for  two  or  three  consecutive 
days,  would  not  have  been  considered  by  them  as  an  excessive 
amount  in  the  treatment  of  the  first  stage  of  acute  pericarditis,  in 
a  young  subject  of  previously  unimpaired  health. 

I  have  never  had  to  treat  a  case  of  pericarditis  that  seemed  to 
require,  or  even  to  warrant,  so  vigorous  a  plan  of  treatment.  I 
prefer,  in  every  case,  local  abstraction  of  blood  by  means  of 
leeches ;  ten,  twenty,  or  thirty,  according  to  the  urgency  of  the 
case,  and  the  strength  and  constitutional  tolerance  of  the  patient. 
This  measure  might,  if  necessary,  be  repeated  once  or  oftener, 
and  should  be  invariably  succeeded  by  the  application  over  the 
leech-bites  of  a  warm  poultice.   The  necessity  for  a  repetition  of 
leeching  should  be  determined  by  the  impulse,  rhythm,  and 
sounds  of  the  heart,  and  by  the  sensations  of  the  patient  as  re- 
ferred to  the  heart.    If  the  impulse  be  strong  and  abrupt,  the 
rhythm  regular,  the  sounds,  especially  the  first,  normal  or  sharp, 
and  a  sensation  of  oppression  or  pain  at  the  precordium  be  still 
experienced  by  the  patient,  leeching  should  be  repeated  to  such 
extent  as  may  be  deemed  necessary  to  effect  the  object  held  in 
view ;  namely,  to  arrest  the  progress  of  inflammation  and  subdue 
these  urgent  symptoms.    I  have  never  used  the  cupping-glass 
for  this  purpose  in  the  first  instance,  as  I  should  apprehend  the 
possible  occurrence  of  unpleasant  consequences,  such  as  syncope, 
from  the  shock  of  its  application.    I  can,  however,  see  no  objec- 
tion to  the  use  of  a  dry  cup  for  the  purpose  of  abstracting  blood 
from  lancet-punctures  or  leech-bites.     Immediately  blood  in 
sufficient  quantity  has  been  abstracted  by  a  first  leeching,  my 
invariable  practice  in  acute  cases  is  to  administer  mercury  in 
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small  and  frequently  repeated  doses.    I  usually  direct  that  half 
a  W  of  colomel,\vith  one  grain  of  James'  powder,  shall  be 
^n  in  powder  or  pill  every  hour.    For  the  JanW  I  substi tate 
Dover's  powder  if  there  be  a  tendency  to  diarrhoea;  and  if  it 
M  exist  I  give  grey  powder  or  blue  pill  with  opium  ,  ni 
equivalent  closes  at  corresponding  interval,    I  have  found  to 
Ide  of  administering  mercury,  commonly  known  as  ^trfDi.. 
Law  in  acute  sthenic  inflammations,  more  rapidly  efficacious 
and  much  more  manageable,  than  that  of  giving  it  in  doses  of 
ten  to  twenty  grains  twice  or  thrice  daily,  as  proposed  and  prac- 
tised by  Dr.  Johnson  and  sanctioned  by  Dr.  Graves.  Admin- 
istered in  this  manner,  I  push  the  use  of  mercury  to  slight 
Ovation,  and  am  satisfied  when  the  imprint  of  the  teeth,  with 
white  and  elevated  hues  of  union,  appear  upon  the  inner  surface 
of  the  cheeks;  when  the  gums  present  a  swollen,  soft,  and  spongy 
appearance,  and  when  coppery  taste  is  experienced,  and  a  slight 
drivelling  of  saliva  at  the  angles  of  the  mouth  takes  place.  These 
results  are  usually  attained,  in  cases  of  ordinary  impressiona- 
bility within  a  period  of  twenty-four  hours,  and  simultaneously 
a  noticeable  improvement  in  the  patient's  general  condition 
takes  place  ;  the  pulse  has  descended  in  frequency  and  become 
relaxed,  the  surface  temperature  reduced,  and,  perhaps  the  skin 
moist,  breathing  less  rapid  and  embarrassed,  and  the  feeling  oi 
oppression  at  the  heart  less  urgent,  or  entirely  abolished. 

A  saline  aperient  should  be  administered  at  the  outset,  if  the 
bowels  be  not  actually  over  relaxed.  I  usually  prescribe  a 
seidlitz  powder  with  a  drachm  of  syrup  of  ginger;  or  two 
drachms  of  the  acid  tartrate  of  potash,  with  a  drachm  of  tinc- 
ture of  ginger,  and  two  ounces  of  the  infusion  of  senna. 

When  the  symptoms  of  improvement  above  described  have 
appeared,  under  the  treatment  just  sketched,  the  use  of  wme,  m 
moderate  closes,  and  frequently  repeated,  should  be  immediately 
commenced,  with  a  view  to  obviate  such  a  state  of  cardiac 
debility  and  relaxation  of  the  coronary  vessels  as  might  favour 
the  occurrence  of  serous  effusion  into  the  pericardium.  It 
should  be  given  in  closes  of  at  least  one  ounce  every  second 
hour-  and,  above  this  minimum,  the  quantity  should  be  regulated 
by  the  impulse  and  sounds  of  the  heart,  and  the  quality  of  the 
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radial  pulse.  If  the  cardiac  impulse  be  of  moderate  force,  the 
first  sound  distinct  and  clear,  and  the  second  sound  single,'  the 
pulse  at  the  wrist  being  full  and  monocrotic,  the  minimum 
allowance  of  wine  may  be  deemed  sufficient.  But  if,  on  the 
contrary,  the  impulse  of  the  heart  be  feeble,  the  first  sound 
muffled  and  indistinct,  and  it  may  be,  the  second  sound  double, 
whilst  the  pulsations  of  the  radial  artery  are  small,  feeble,  or 
dicrotic,  and  perhaps  occasionaUy  lost,  wine  in  much  larger  doses, 
and  given  every  hour,  would  be  demanded.  To  those  who  have 
been  addicted  to  the  free  use  of  ardent  spirits,  I  allow,  in  prefer- 
ence, whiskey  or  brandy  in  equivalent  quantity. 

Whilst  treating  of  this  subject,  Dr.  Stokes  remarks:  « In  truth, 
it  may  be  said,  that  no  man  is  fit  to  treat  general  disease,  or 
local  inflammation,  especially  its  secondary  forms,  until  he  has 
conquered  that  fear  of  stimulants,  which  a  long  course  of  erro- 
neous teaching  has  instilled  into  his  mind."* 

Doctor  Todd  has  been  charged,  or  rather  his  memory,  with 
having,  in  his  posthumous  work  edited  by  Dr.  Beale,f  advocated 
the  use  of  alcoholic  stimulants  in  the  treatment  of  acute  disease 
to  an  unwarrantable  extent,  and  set  thereby  a  dangerous  ex- 
ample to  less  judicious  practitioners.  I  can  only  say  that, 
having  read  this  lecture  with  the  greatest  care  and  attention 
of  which  I  am  capable,  I  failed  to  discover  in  it  any  justification 
for  this  charge.  Dr.  Todd  advocates  the  rational  use  of  stimu- 
lants, somewhat  as  I  have  above  recommended  them ;  and  after 
a  full  and  able  exposition  of  their  physiological  action,  the  cir- 
cumstances under  which  they  are  admissible,  and  the  benefits 
derivable  from  their  use,  he  says,  "  Alcohol  is  a  form  of  ali- 
ment appropriate  to  the  direct  nourishment  of  the  nervous  sys- 
tem, and  to  its  preservation.  Taken  carefully,  it  increases  the 
animal  temperature ;  it  also  strengthens  the  action  of  the  heart ; 
and  when  administered  under  proper  circumstances  it  reduces 
the  frequency  of  the  pidse. 

"  You  must  give  enough  to  keep  up  animal  heat,  and  to  pro- 
tect the  tissues  without  embarrassing  the  stomach,  and  without 
allowing  the  fumes  of  alcohol  to  be  perceived  in  the  breath. 
"  Alcohol  may  be  employed  in  all  those  diseases  in  which  a 

*  Diseases  of  the  Heart  and  Aorta,  p.  90.       +  Lectures,  1861,  lecture  xvi. 
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tendency  to  depression  of  the  vital  power  exists,  and  there  are  no 
acute  diseases  in  which  this  lowering  tendency  is  not  present. 

"  Delirium  is  a  symptom  of  enfeebled  and  contaminated  nu- 
trition of  the  brain.  It  is  to  be  looked  for  in  all  exhausting- 
diseases,  and  in  all  acute  maladies  accompanied  by  high  fever. 

"  When  alcohol  is  given,  as  I  have  recommended,  it  calms  the 
nervous  system,  promotes  tranquil  sleep,  from  which  the  patient 
may  be  easily  roused,  and  averts  delirium. 

"  The  rule  of  its  administration  should  be  '  a  little  and  often,' 
from  two  to  sixteen  drachms,  more  or  less  dilute  with  water  or 
other  bland  fluid,  and  repeated  at  such  intervals  as  his  state  of 
vital  power  may  seem  to  demand," 

From  the  preceding  extracts,  it  will  be  manifest  that  Dr. 
Todd  was  by  no  means  an  advocate  for  the  free  and  indiscrimi- 
nate use  of  alcohol  in  acute  disease,  as  has  been  alleged.  On 
the  contrary,  the  indications  for  its  use,  and  the  rules  for  its 
administration  both  as  to  quantity  and  mode,  which  he  lays 
clown,  are  those  which  guide  the  most  enlightened  practice  of 
the  present  time. 

In  regard  to  the  effect  of  alcohol  upon  the  temperature  of  the 
body,  however,  exact  experiment  has  recently  established,  con- 
trary to  the  inferences  of  Dr.  Todd,  that  it  is  either  neutral,  or 
positively  depressing,  according  to  the  actual  state  of  health  of 
the  subject  of  experiment.  Thus,  Dr.  Parkes  has  shown  that  it  in 
no  degree  affects  the  temperature  of  a  healthy  body,  and  does  not 
increase  the  body  weight,  or  affect  the  elimination  of  nitrogen  by 
the  bowels  or  kidneys ;  whilst  Professor  Binz  has  experimentally 
proved  that  alcohol  sensibly  and  continuously  lowers  tempera- 
ture in  fever. 

Clinical  experiment  and  observation  have  decisively  sanc- 
tioned the  enlightened  use  of  alcoholic  stimulants  in  most  acute 
diseases.  But,  in  dealing  with  those  acute  inflammatory  affec- 
tions in  which  the  mass  of  the  blood  is  brought  into  immediate 
contact  with  the  inflamed  surface,  as  in  endocarditis,  endarteri- 
tis, and  phlebitis,  alcoholic  agents,  though  occasionally  de- 
manded, should,  as  a  rule,  be  eschewed. 

An  opiate  sedative,  consisting  of  a  grain  of  the  watery  ex- 
tract, or  fifteen  minims  of  Batly's  sedative,  should  be  given  at 
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night,  with  the  view  of  insuring  sound  sleep,  by  which  the  ex- 
citement of  the  heart  is  allayed.  I  find  opium,  in  some  one  of  its 
forms,  the  most  suitable  and  efficacious  hypnotic  in  such  cases ; 
it  is  usually  well  borne,  even  in  large  doses. 

The  diet  should  be  bland  and  nutritious,  consisting  of  beef- 
tea,  chicken-broth,  arrowroot,  etc. ;  and,  after  acute  febrile  action 
has  subsided,  solid  food  in  small  quantity,  such  as  a  chop,  or 
the  breast  of  a  chicken,  may  be  allowed,  provided  the  tongue 
be  moist.  For  drink,  saline  beverages  should  be  given,  such,  foi 
example,  as  the  so-called  "imperial,"  consisting  of  an  ounce  of 
bitartrate  of  potash  dissolved  in  a  quart  of  water,  flavoured  with 
lemon-juice,  and  sweetened  to  the  taste ;  milk  and  soda  water  in 
equal  proportions ;  or  the  natural  alkaline  waters  of  Vichy,  Vals, 
Ems,  or  Apollinaris. 

"When  the  acute  inflammation  has  been  subdued,  as  indicated 
by  subsidence  of  acute  febrile  symptoms,  I  substitute  for  the 
previous  lowering  treatment  some  tonic  medicine,  such  as  decoc- 
tion of  cinchona  with  iodide  of  potassium,  in  closes  of  three 
grains  of  the  latter  to  an  ounce  of  the  former ;  or  infusion  of 
gentian  with  bicarbonate  of  soda ;  and,  in  every  case,  wiue  or 
whiskey  at  this  stage,  in  quantity  determined  by  the  general 
condition  and  previous  habits  of  the  patient. 

Doctor  Stokes  sanctions  a  single  bleeding  from  the  arm  in  a 
case  of  uncomplicated  pericarditis  in  the  earlier  stages,  but  pre- 
fers abstracting  blood  locally  by  means  of  relays  of  leeches,  from 
ten  to  twenty,  repeated  three  or  four  times  within  the  twenty-four 
hours  if  necessary,  and  succeeded  by  warm  poultices.  He  ad- 
vocates the  administration  of  calomel  at  the  same  time,  and 
recommends  that  it  shall  be  given  in  large  doses  after  the 
method  of  Graves.*  The  use  of  calomel  with  opium  is  recom- 
mended also  by  Fuller,f  and,  indeed,  by  most  modern  authors. 

Opium  has  been  freely  administered  in  acute  pericarditis, 
with  a  view  to  allay  the  excitement  of  the  heart,  at  the  same 
time  that  topical  abstraction  of  blood  is  being  effected.  This 
practice,  which  certainly  has  its  advantages  in  the  treatment  of 
acute  pericarditis  associated  with  great  nervous  excitement,  pal- 

*  Opus  citat.,  p.  84. 

f  Rheumatism,  Rheumatic  Gout,  and  Sciatica,  third  edition,  1S60. 
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pitation,  and  feeble  circulation,  as  in  anaemic  and  hysterical 
females,  has  been  lately  advocated  very  strongly  by  Dr.  Frede- 
rick J.  Farre,*  who  reports  most  favourably  of  it.  He  gives 
eleven  cases  of  cure,  under  a  plan  of  treatment  consisting  in  the 
administration  of  one  grain  of  opium  every  sixth  hour. 

Doctor  Chambers,  likewise,  strongly  recommends  opium  in 
the  treatment  of  both  acute  rheumatism  and  rheumatic  peri- 
carditis.f  He  no  less  decidedly  disapproves  the  use  of  mercury 
in  the  treatment  of  the  former,  on  the  ground  that,  by  increasing 
relatively  the  proportion  of  fibrin  in  the  blood,  it  predisposes  to 
pericarditis. 

In  the  second  stage  of  acute  pericarditis,  after  the  subsidence 
of  febrile  action,  I  would,  in  addition  to  the  treatment  above  in- 
dicated, namely,  iodide  of  potassium  and  alkalized  bitters,  make 
use  of  counter-irritation  in  some  form,  with  a  view  to  keeping  up 
a  derivative  action  from  the  heart ;  and  with  the  same  object  in 
view,  I  would  reapply  leeches  at  any  period  of  this  stage,  should 
the  evidence  of  renewed  inflammation,  especially  a  return  of  pre- 
cordial pain,  be  presented.  Probably  the  best  form  of  counter- 
irritant  in  such  a  case  would  be  the  vesicating  collodion,  or  an 
ordinary  blister  brushed  over  with  this  fluid,  the  object  being 
to  effect  rapid  as  well  as  complete  vesication.  A  warm  poultice 
continuously  applied  over  the  blister  will  accelerate  its  action, 
but  its  weight  cannot,  in  many  cases,  be  borne.  As  a  substitute 
for  a  blister,  I  have  frequently  used  in  this  stage  a  mercurial 
and  opiate  plaster,  consisting  of  half  an  ounce  of  the  ordinary 
mercurial  plaster  of  the  Pharmacopoeia,  with  ten  grains  of 
opium,  spread  upon  strong  paper  and  laid  over  the  heart,  as 
first  recommended  by  Dr.  Lionel  Beale.  I  give  a  preference  to 
this  application,  when  much  nervous  excitement  of  the  heart 
exists,  with  loud  and  grating  friction-sound. 

The  use  of  digitalis  may  be  demanded  at  this  period  of  the 
disease.  If  tumultuous,  and  at  the  same  time  irregular  action 
of  the  heart  occur,  digitalis,  in  closes  of  five  to  ten  minims  of  .the 
tincture,  given  every  third  hour,  will  be  found  efficacious  in 
lowering  the  rate,  restoring  the  rhythm,  and  increasing  the 

*  St.  BartJiolomeio's  Ilospilal  Reports,  vol.  ii. 
t  Lectures  chiefly  Clinical,  1864,  p.  126. 
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strength,  of  the  heart's  action  *  Colchicum  and  bark  have  been 
recommended  in  this  stage  ;  but,  Stokes  truly  remarks  that 
these  medicinal  agents  should  be  given  with  caution  where 
fever  or  cardiac  excitement  exist. 

In  a  comparatively  small  proportion  of  cases,  pain  of  a 
paroxysmal  character,  and  resembling  that  of  angina  pectoris, 
occurs.  In  such  cases  it  will  probably  be  found  that  the  other 
symptoms  and  signs  lead  to  the  diagnosis  of  myo-pericarditis. 
In  the  treatment  of  this  affection,  Dr.  Latham  has  found  opium 
in  comparatively  large  doses  to  act  most  beneficially  as  an  ano- 
dyne and  sedative.  In  combination  with  chlorodyne  I  have 
found  it  of  the  utmost  value.  Ten  to  fifteen  minims  of  chlo- 
rodyne with  an  equal  quantity  of  Battley's  sedative,  given  in  an 
ounce  of  water,  sufficing  usually  to  insure  relief  from  urgent 
pain  and  cardiac  distress. 

In  the  third  stage  I  rarely  give  digitalis,  because  of  the 
existence  of  a  mechanical  impediment  to  the  movements  of  the 
heart ;  the  exceptions  are  cases  in  which,  other  measures  having 
failed  to  dissipate  a  serous  accumulation  in  the  pericardium,  I 
would  try  its  effects  as  a  diuretic,  before  having  recourse  to  the 
dernier  ressort,  paracentesis. 

In  the  treatment  of  liquid  collections  in  the  pericardium  I 
have  no  faith  in  blisters,  and  rely  mainly  upon  diuretics  and  lry- 
dragogue  purgatives.  Of  medicines  of  the  former  class,  acetate 
of  potash  in  half  drachm  doses,  given,  every  second  hour,  with  a 
drachm  of  spirits  of  juniper  in  an  ounce  of  compound  decoction 
of  scoparium,  is  that  to  which  I  usually  give  a  preference;  and  as 
a  purgative,  I  give  the  compound  powder  of  jalap  in  doses  of  half 
a  drachm  to  a  drachm,  with  two  to  four  grains  of  calomel,  accord- 
ing to  the  age,  strength,  and  susceptibility  of  the  patient.  The  al- 
lowance of  liquids  should  be,  at  the  same  time,  restricted  to  the 
smallest  possible  amount;  indeed,  the  patient  shoidd  be  urged  to 
allay  rather  than  satisfy  thirst,  by  frequently  rinsing  the  mouth, 
or  sucking  a  morsel  of  ice.  During  the  entire  of  this  period 
wine  should  be  given,  in  quantity  determined  by  the  force  and 
quality  of  the  pulse. 

*  I  would  not  venture  the  application  of  powder  of  digitalis  to  a  blistered  sur- 
face over  the  heart,  as  recommended  by  Bouillaud. 
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In  many  cases,  the  best  directed  and  the  most  active  medicinal 
measures  will  fail  to  dissipate  serous  collections  in  the  pericar- 
dium. In  such  cases,  the  sac  is  usually  distended,  the  heart  is 
impeded  in  its  movements,  the  pulse  is  irregular  and  failing, 
and  the  patient's  life  is  in  imminent  jeopardy.  At  any  moment, 
under  these  circumstances,  death  may  suddenly  occur  by  syn- 
cope on  the  patient's  making  the  slightest  muscular  effort,  such 
as  that  involved  in  sitting  up  to  drink,  or  even  turning  in  bed. 
One  alternative  alone  now  remains  to  the  physician,  and  one 
which,  if  it  is  to  save  life,  must  be  promptly  put  in  execution  ; 
namely,  paracentesis  pericardii. 

Senac  advocated  this  operation  in  the  treatment  of  hydro- 
pericardium,  and  recommended,  as  the  best  instrument  for  the 
performance  of  it,  the  trocar  and  cannula.  He  has  not,  however, 
adduced  even  a  single  case  in  his  own  practice  to  exemplify  the 
benefit  derivable  from  the  operation. 

Corvisart  believed  "  that  the  advantage  to  be  derived  from  this 
operation  will  rarely  counterbalance  the  danger  which  attends 
it;"*- but  should  it  be  decided  upon,  he  gives  a  preference  to  the 
bistoury  for  its  performance. 

Desault  actually  essayed  the  operation ;  but,  having  proceeded 
upon  a  wrong  diagnosis  into  which  he  and  his  colleagues  were 
led,  namely,  that  of  mistaking  a  circumscribed  pleuritic  effusion 
for  hydro-pericardium,  he  did  not  enter  the  pericardium,  as  was 
proved  by  examination  of  the  body  after  death. 

Doctor  F.  A.  Aran  has  successfully  performed  the  operation,  and 
subsequently  injected  iodine  into  the  pericardium :  the  patient 
recovered.!  The  solution  injected  consisted  of  equal  proportions 
of  tincture  of  iodine  and  water,  with  one-fourth  part,  by  weight, 
of  iodide  of  potassium. 

Successful  performance  of  the  operation,  followed  by  recovery 
of  the  patient,  has  been  likewise  recorded  in  the  practice  of 
Jobert  de  Lamballe,t  Romero  of  Barcelona  (two  examples),§ 

*  Opus  citat.,  p.  52. 

t  Bulletin  de  V Academic  de  Midecine,  torn,  xxi  ,  p.  142  ;  and  Dublin  Hospital 
Gazette,  December  1st,  1855. 

X  Trousseau's  Clinical  Medicine,  Sydenham  Society's  edition,  vol.  iii.,  p.  371. 
§  Dictionnaire  dcs  Sciences  Medicates,  vol  xt,  1819. 
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Wheelhouse,*  and  Karawagen.f  The  procedure  has  been  prac- 
tised, successfully  as  to  operation  but  unsuccessfully  in  regard  to 
result,  by  Trousseau,  Larrey,  Schuh,  Heger,  Eomero,  Wheelhouse, 
and  Karawagen,  as  exemplified  in  the  following  table : 


Table  IV. 
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*  Uncertain.    No  P.  M. 


*  British  Medical  Journal,  1868. 

f  British  and  Foreign  Medico-Chirurgical  Rcricw,  vol.  xii.,  July,  1841. 
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Thus,  out  of  a  total  of  eighteen  cases,  thirteen  were  successful 
in  regard  to  the  immediate  object  sought ;  namely,  the  removal 
of  liquid  from  the  pericardium ;  three  were  in  this  respect  un- 
successful, and  in  each  instance  failure  was  due  to  an  error  of 
■diagnosis;  death  followed  in  nine  instances,  and  recovery  in 
seven.  In  eleven  instances  the  bistoury  was  the  principal  in- 
strument used,  and  in  three,  the  trocar  and  cannula.  In  no 
instance,  to  my  knowledge,  has  the  pneumatic  aspirator  been 
used  in  the  performance  of  this  operation. 

I  have  never  yet  performed  the  operation,  nor  had  it  done  by 
another ;  but,  on  two  occasions,  at  least,  I  have  had  reason  to 
regret  the  omission  of  its  performance.  The  circumstances  which 
warrant,  and  even  demand,  the  operation,  as  it  seems  to  me,  are 
the  following. 

If  the  presence  of  copious  liquid  effusion  in  the  pericardium 
be  indubitable,  as  determined  by  the  evidence  previously  in- 
sisted upon  (p.  387),  and  there  exist,  at  the  same  time,  urgent 
dyspnoea,  small  and  failing  pulse,  oedema  of  the  lower  limbs  and 
face,  and  venous  engorgement  of  the  neck,  medicinal  agency 
having  failed  to  disperse  the  liquid  collection  or  ameliorate  the 
general  condition  of  the  patient,  in  my  judgment  the  chance 
presented  by  the  operation  should  be  promptly  given.  There 
should  be,  of  course,  no  misgiving  as  to  the  diagnosis  where  so 
formidable  an  operation  is  undertaken  ;  yet  it  is  not  always  easy 
to  arrive  at  certainty  on  this  head.  Stokes  says :  "  The  diag- 
nosis between  mere  dropsy  of  the  pleura  and  the  pericardium  is 
not  always  free  from  difficulty."*  And,  on  the  same  subject, 
Trousseau  declares  that,  "  Notwithstanding  the  comparative 
certainty  which  has  in  our  day  been  attained  in  the  diagnosis 
of  effusion  into  the  pericardium,  the  diagnosis  is  still  sufficiently 
difficult  to  leave  room  for  the  physician  being  deceived ;  and  the 
special  form  of  the  dulness  in  pericarditis  very  different  from  the 
rounded  dulness  due  to  hypertrophy  of  the  heart,  is  a  very  un- 
certain sign."-f-  He  then  gives,  by  way  of  illustration  of  the 
difficulty  mentioned,  two  examples  of  erroneous  diagnosis  of 
pericardial  effusion  by  most  competent  physicians ;  namely,  Dr. 
Vigla  of  the  Hotel  Dieu,  and  himself,  in  one  of  which  the  opera- 

*  Opus  cilat.,  p.  92,  foot  note.  f  Opus  cital.,  vol.  iii.,  p.  383. 
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tion  was  actually  proceeded  with  to  the  stage  of  exposing  the 
pericardium  before  the  mistake  was  detected ;  and  in  the  other, 
although,  according  to  his  judgment,  the  operation  was  justifi- 
able, he  hesitated,  and  postponed  its  performance ;  meantime  the 
patient  died.  In  the  former  of  these  cases  great  dilatation  of 
the  heart  alone  existed ;  and  in  the  latter,  exaggerated  hypertro- 
phy with  adhesion  of  the  pericardium. 

Extended  area  of  percussion-dulness,  dependent  upon  simple 
dilatation  of  the  ventricles,  would,  however,  in  the  great  majority 
of  cases,  be  readily  distinguishable  from  that  due  to  liquid  in 
the  pericardium,  by  the  sharp,  clear,  and  well  defined  character  of 
the  sounds  of  the  heart ;  whereas,  in  examples  of  liquid  effusion, 
the  sounds  are  masked,  ill  defined,  and  heard  as  from  a  distance- 

Exaggerated  dilatation  is,  moreover,  usually  associated  with 
pulmonary  emphysema  and  congestion  of  long  standing,  together 
with  systemic  venous  engorgement  and  anasarca.  It  must,  how- 
ever, be  admitted  that  the  supervention  of  pericarditis  with 
slight  serous  effusion  in  such  a  case,  or  the  occurrence  of  simple 
passive  dropsy  of  the  pericardium,  even  to  the  amount  of  a  very 
few  ounces,  so  commonly  associated  with  it  in  the  advanced  stage, 
may  lead  the  most  accomplished  auscultator  to  diagnose  copious 
liquid  effusion  exclusively. 

Eor  the  differential  diagnosis  of  cardiac  hypertrophy,  as  usu- 
ally presented,  I  would  rely  upon  the  prolonged  and  masked 
character  of  the  first  sound,  as  contrasted  with  the  sharpness, 
clearness,  and  abnormal  loudness  of  the  second ;  the  heaving 
character  of  the  impulse,  and  the  displacement  of  the  point  of 
apex-pulsation.  In  hypertrophy,  moreover,  the  sense  of  resist- 
ance to  percussion  in  the  seat  of  dulness  is  less  than  where  it  is 
caused  by  liquid  effusion. 

As  in  the  example  given  by  Trousseau,  a  thin  stratum  o 
liquid,  the  product  of  antecedent  pericarditis  or  the  result  of 
passive  effusion,  occasional  complications  of  cardiac  hypertro- 
phy from  renal  disease,  interposed  between  the  parietal  peri- 
cardium and  the  heart,  may  so  effectually  mask  the  impulse  and 
apex-pulsation  as  to  render  an  accurate  diagnosis  difficult  or 
even  impossible.  Such  cases  must  be  exceedingly  rare,  as  I 
have  met  with  only  a  single  example. 
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In  the  progress  of  cardiac  hypertrophy  of  renal  origin,  if  the 
patient  be  not  prematurely  cut  off  by  one  or  more  of  the  other 
complications  of  renal  disease,  fatty  degeneration  of  the  heart 
will  certainly  ensue ;  and,  as  a  necessary  consequence,  its  action 
will  be  so  much  enfeebled,  and  its  sounds  so  masked,  that  the 
criteria  just  mentioned  as  between  hypertrophy  and  hydro-peri- 
cardium, utterly  and  signaUy  fail,  and  still  more  probably  if 
slight  effusion  be  superadded.  In  one  such  case  (Case  29, 
Miss  T.),  I  made  the  diagnosis  of  copious  serous  effusion  into 
the  pericardium,  and  on  examination  of  the  body  after  death, 
I  found  not  more  than  two  ounces  of  liquid  in  that  cavity. 

The  site  of  puncture  should  be  "  of  election,"  and  determined 
mainly  by  two  circumstances  ;  namely,  the  situation  of  maxi- 
mum dulness  and  most  distant  cardiac  sounds,  on  the  one  hand, 
and  the  absence,  at  the  point  contemplated,  of  the  faintest 
approach  to  impulse,  on  the  other.  The  fourth  or  fifth  intercos- 
tal space,  from  one  inch  to  two  inches  to  the  left  of  the  sternum, 
has  been  usually  selected  for  puncture,  and  consistently  with 
the  observance  of  the  conditions  above  mentioned,  will  be  found 
the  safest  and  most  convenient  point  to  select.  It  should 
always  be  borne  in  mind,  in  selecting  a  point  for  puncture,  that 
the  heart  may  be  attached  to  the  pericardium  at  any  part  of  its 
entire  superficial  area,  and  hence  no  absolute  rule  can  be  laid 
down,  irrespectively  of  the  two  conditions  above  mentioned,  for 
the  guidance  of  the  operator  in  the  selection  of  the  site  of  punc- 
ture. The  avoidance  of  the  internal  mammary  vessels  renders 
it  necessary  to  puncture  not  less  than  one  inch  from  the  edge  of 
the  sternum. 

I  would  not  contemplate  the  trephining  of  the  sternum,  as 
proposed  by  Laennec,  nor  the  division  of  the  eighth  costal  carti- 
lage of  the  left  side  at  its  junction  with  the  sternum,  as  recom- 
mended by  Larrey.  The  former  plan  of  proceeding  would 
involve  grave  dangers  other  than  those  properly  appertaining  to 
the  operation,  such  as  emphysema  of  the  anterior  mediastinum, 
and  through  it,  of  the  entire  body ;  osteo-phlebitis ;  and  caries 
of  the  sternum.  The  latter  mode  of  operation  would  have  the 
effect  of  weakening  the  entire  framework  of  the  chest,  and  would 
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by  no  means  insure  the  object  contemplated  ;  namely,  the  avoid- 
ance of  the  pleura. 

For  the  performance  of  the  operation,  I  should  certainly  give 
a  preference  over  all  other  instruments  to  the  pneumatic  aspira- 
tor ;  by  the  use  of  which  the  entrance  of  air  into  the  pericardium  * 
and  pleura  would  be  effectually  prevented,  the  escape  of  liquid 
into  the  cavity  of  the  pleura  avoided,  and  if,  by  misadventure 
a  wound  were  inflicted  on  the  heart  during  the  operation,  it 
would  be  of  so  trivial  a  character,  as  to  lead,  in  all  probability, 
to  no  serious  consequences. 

Doctor  Sibson  recommends  that  a  fine  exploring  trocar  and 
cannula  should  be  introduced  obliquely  upwards,  either  to  the 
left  of  the  xiphoid  cartilage,  or  at  the  anterior  part  of  the  fifth 
intercostal  space,  and  the  fluid  removed  by  means  of  a  syringe 
applied  to  the  extremity  of  the  cannula  *  Thus  he  recognizes  the 
advantages  conferred  by  the  application  of  the  principle  of  suc- 
tion in  the  performance  of  this  operation,  and  I  cloubt  not  that 
he  would  now  adopt,  in  preference,  the  modern  and  more  perfect 
instrument  for  the  application  of  this  principle;  namely,  the 
pneumatic  aspirator. 

In  persons  exhibiting  the  scorbutic  diathesis  in  an  aggravated 
form,  as  exemplified  in'  sailors  before  the  improvement  of  the 
navigation  law,  by  which  a  penalty  is  attached  to  the  non- 
shipment  of  fresh  food  and  lime  juice  preparatory  to  a  long 
voyage,  the  great  serous  cavities  are  liable  to  sudden  and  pro- 
fuse extravasations  of  blood,  which,  acting  as  a  foreign  body, 
becomes  a  cause  of  acute  inflammation  of  the  most  unfavourable 
augury. 

Scorbutic  pericarditis,  so  excited,  is  characterized  by  the  sud- 
denness of  its  invasion,  and  by  the  accompanying  dyspnoea. 
The  heart-sounds  are  faint  and  remote,  and  the  area  of  pre- 
cordial dulness  is  rapidly  and  greatly  extended;  patients  so 
affected  rarely  survive  beyond  the  third  clay. 

Karawagen,  whose  experience  of  the  disease  during  an  epi- 
demic of  scurvy  among  the  sailors  at  Kronstadt,  has  been  con- 
siderable, states  that  of  sixty  men  who  died  of  scurvy,  thirty 
exhibited  pericarditis  of  this  form;  twenty-two  pleuritis;  two 

*  Medico- Chirurgical  Review,  July,  1854. 
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both  pericarditis  and  pleuritis;  and  one  peritonitis    The  peri- 
cardium' was  thrice  its  natural  size,  and  contained  a  bloody 
exudation  amounting  to  four  or  five  pints.     No  breach  of 
vascular  waU  could  be  detected.     The  heart  was  reduced  to 
one-half  of  its  natural  size,  and  both  it  and  the  parietal  peri- 
cardium were  covered  with  a  red  mould-like  substance,  which 
was  readily  removed  by  scraping  with  the  edge  of  a  knife.  The 
substance  of  the  heart  was  soft  and  fatty,  and  the  endocardium 
was  tinted  red  by  imbibition;  the  ventricles  were  compressed 
and  empty.    Paracentesis  was  performed  in  two  of  these  cases, 
in  one  of  which  it  completely  succeeded,  the  patient  having 
been  restored  to  perfect  health  after  an  interval  of  five  months, 
although  three  and  a-half  pints  of  liquid  had  been  removed  from 
the  pericardium* 

Of  this  form  of  the  disease,  the  differential  diagnosis  of  which 
would  manifestly  depend  upon  the  general  evidence  of  scor- 
butus, the  treatment  should  be  mainly  antiscorbutic,  and  should 
the  physical  evidence  of  sudden  and  copious  effusion  be  pre- 
sented, and  accompanied  by  urgent  dyspnoea  and  threatened 
failure  of  the  heart,  paracentesis  would  be  indicated,  as  afford- 
ing the  only  chance  of  saving  the  patient's  life,  and  should  be 
promptly  performed. 

Wounds  of  the  pericardium  are  attended  with  considerable 
pain;  although  the  heart  itself  is  insensible  to  mechanical 
injury,  according  to  Harvey,  Ollenroth,  and  Bamberger.  Georges 
Fischer  gives  fifty-one  examples  of  wound  of  the  pericardium, 
out  of  which  there  were  twenty-two  recoveries,  f  Traumatic 
pericarditis  is  always  formidable,  because  of  the  all  but  neces- 
sary entrance  of  air  into  the  sac,  and  consequent  suppuration. 
The  most  active  treatment  should  be  promptly  instituted,  with  a 
view  to  subduing  the  inflammation.  Thus,  leeching,  mercury, 
and  opium,  should  be  at  once  directed,  in  proportion  to  the 
activity  of  the  fever  and  the  urgency  of  the  symptoms. 

Tuberculosis  and  cancer  of  the  pericardium  have  been  men- 

*  "  On  Scorbutic  Pericarditis  and  Pleuritis,"  British  and  Foreign  Medico-Chirur- 
gical  Jteview,vol.  xii.,  July,  1841. 

f  Des  Plaies  du  Cceur  et  du  Ptricarde,  Archives  GSnirales  de  Me'decine  (Review), 
vol.  i.,  p.  612,  May,  1869. 
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tioned  by  Bonetus,*  Laennec,f  Hasse*  Stokes,§  and  Niemeyerll 
Tubercle,  when  present,  is  usually  found  in  the  pseudo-mem- 
branous product  of  chronic  pericarditis,  and  associated  with 
tuberculosis  of  the  lungs,  and  with  strumous  enlargement  of  the 
mediastinal  and  bronchial  glands.  The  tubercle  is  most  fre- 
quently presented  in  the  miliary  form ;  but  it  may  undergo 
caseous  transformation,  rarely,  however,  proceeding  to  suppu- 
ration. 

Carcinoma  of  the  pericardium  is  usually  a  secondary  formation, 
and  consecutive  to  cancer  of  the  anterior  mediastinum,  or  of  the 
pleuraa ;  it  is,  in  most  cases,  of  the  soft  or  medullary  kind,  and 
associated  with  turbid  and  flaky  effusion  into  the  pericardial  sac. 

But  when  the  pericardium  is  the  seat  of  cancer,  that  disease 
rarely  succeeds  ordinary  pericarditis  as  a  consecutive  pathologi- 
cal transformation  of  exuded  lymph;  in  this  respect  it  differs 
pathologically  from  tubercle,  which  rarely  appears  within  the 
pericardium,  save  as  a  new  formation  in  false  membrane. 

The  following  cases  will  serve  to  illustrate  the  clinical  history, 
pathology,  and  treatment  of  pericarditis. 


Case  I.— Chronic  Endocarditis  with  Mitral  Inadequacy ;  Acute 
Pericarditis  with  Effusion;  Double  Frottement ;  Death. 

Anne  L.,  aged  nine  years,  admitted  into  hospital,  March  26th, 
1866.  Has  had  articular  rheumatism,  with  swelling.  A  fort- 
night since  was  attacked  with  pain  in  the  left  side,  accompanied 
with  shortness  of  breath.  At  the  date  of  admittance,  the  child 
was  pale  and  fidgety ;  pulse  132,  but  regular ;  respiration  72.  A 
double  or  "to-and-fro"  friction-sound  was  audible  over  the  lower 
part  of  the  sternum,  and  a  single  systolic  murmur  at  the  apex. 
The  latter  was  slightly  musical,  and  audible  likewise  at  the  angle 
of  the  left  scapula.  Ordered,  an  opiate  and  mercurial  plaster 
(Opium,  gr.  v,  Emplast.  hydrarg,  3iv,  spread  upon  strong  paper) 

*  Sepulchretum. 

t  Auscultation  Mediate,  vol.  ii.,  ,  p.  65S. 

t  Pathological  Anatomy,  Sydenham  Society's  edition,  184b',  p.  116. 
§  Opuscitat. 

\\  Text-Book  of  Practical  Medicine,  1869,  vol.  i.,  p.  395. 
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over  heart.         Pulv.  Ipecac,  co.,  Pulv.,  Hydrarg.  c.  oreta,  aa.  gr. 
ij  M.  Ter  die  sumend. 

March  29th.  Pulse  126,  steady,  and  of  good  volume  ;  she  is 
less  choreic;  "to-and-fro"  sound  audible  at  lower  end  of  ster- 
num, but  soft ;  continue. 

April  2nd.  Dulness  on  left  side  to  level  of  second  rib,  with  ab- 
sence of  frottcment;  "to-and-fro"  sound  heard  faintly,  but  more 
distinctly  during  pressure  with  the  stethoscope.  Patient  fidgety, 
very  weak  and  faint ;  pulse  126,  and  feeble.    Wine  to  Sij. 

4th.  Pulse  120,  of  good  volume ;  precordial  dulness  of  much 
less  extent;  "to-and-fro"  sound  now  audible  at  apex;  re- 
markably loud  at  base,  and  diffused  generaUy  over  front  of 
chest,  but  with  greater  distinctness  upwards  and  to  right  side  ; 
continue. 

5th.  Pulse  132,  and  weak;  respiration  54 ;  increased  extent 
of  precordial  dulness,  with  faint  fremitus;  "to-and-fro"  sound 
not  audible  over  apex,  and  less  loud  at  base.  Sinapism  over 
heart,  and  continue.    For  several  days  past  she  has  had  herpetic 

eruption  on  lips. 

6th.  Pulse  120 ;  respiration  42,  irregular  and  suspirious ;  no 
friction  audible  over  apex,  but  loud  friction  over  base  ;  no  fr4- 
missement. 

7th.  Sat  up  yesterday;  pulse  120,  and  much  stronger ;  res- 
piration 30;  friction-sound  diminishing,  and  audible  only  at 
base  ;  precordial  dulness  less  in  extent ;  continue. 

9th.  Pulse  132 ;  friction  less  distinct ;  systolic  murmur  audi- 
ble at  angle  of  left  scapula ;  has  bronchitis.  fy.  Iodid.  potass., 
gr.  v,  in  decoction  of  cinchona  thrice  daily  ;  a  stimulating  lini- 
ment to  be  applied  over  the  precorclium. 

11th.  Is  very  weak;  pupils  dilated ;  pulse  138;  no  cardiac 
impulse  to  be  felt ;  there  is  dulness  on  left  side  from  second 
rib  downwards,  and  no  friction  is  audible.  Ordered,  a  blister  to 
precordium,  and  tincture  of  digitalis,  "Lv,  in  an  ounce  of  decoc- 
tion of  scoparium  every  third  hour ;  increase  of  stimulants. 

20th.  Precordial  dulness  is  now  of  normal  extent ;  "  to-and- 
fro  "  sound  is  no  longer  heard,  but  over  the  apex  of  the  heart  a 
systolic  bellows-murmur  is  heard  with  all  its  previous  intensity  ; 
pulse  120,  and  full ;  tongue  clean  ;  appetite  good.    Patient  has 
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been  out  of  bed  for  the  las.t  three  days,  and  during  that  time 
has  been  taking  sulphate  of  quinia  in  gr.  £  doses  thrice  daily 

oUth.  Discharged  to-day,  restored  to  health  in  all  respects 
with  the  exception  that,  at  the  apex  of  the  heart  and  in  the  left 
back,  there  is  still  audible  a  loud  systolic  bellows-murmur  •  pre 
cordial  dulness  normal;  sleep  and  appetite  unexceptional,  and 
tor  several  clays  past  she  has  been  taking  exercise  about  the 
ward  and  corridor. 

May  14th.  She  was  readmitted  to-day  in  a  state  of  great  de- 
bility, unable  to  stand  without  support;  cardiac  impulse  was 
heaving;  a  double  murmur  was  heard  at  the  apex,  and  very 
indistinctly  in  the  course  of  the  aorta;  pulse  weak ;  cough  with 
expectoration;  bilious  vomiting.  Blister  to  precordium,  wine 
chloric  ether  and  spirit  of  camphor,  linie  water  and  milk. 

17th.    Is  much  relieved ;  stomach  settled. 

19th.  On  the  evening  of  this  day  she  became  suddenly  weak 
and  agitated ;  breathing  became  embarrassed  and  gasping ;  she 
spat  some  blood,  and  continued  to  have  fits  of  partial  syncope 
every  ten  or  fifteen  minutes ;  the  extremities  were  cold,  and  there 
was  scarcely  any  pulse  at  the  wrist;  face  pale  and  anxious; 
respiration  loud,  harsh,  and  rapid,  and  associated  with  bron- 
chial rales  on  the  left  side,  which  was  the  only  one  admitting  of 
examination,  owing  to  the  difficulty  of  moving  the  patient;  she 
was  unable  to  speak.  Sinapism  over  heart,  and  a  dessert- 
spoonful of  brandy  every  second  hour. 
21st.    She  seemed  moribund. 

22nd.  To  my  astonishment  I  found  the  patient,  at  my 
morning  visit,  cheerful;  no  longer  suffering  from  dyspnoea  or 
haemoptysis ;  but  the  heart's  action,  as  before,  was  associated 
with  double  murmur,  and  respiration  was  loud,  harsh,  and 
irregular. 

23rd.  Precordium  prominent,  and  dull  to  an  increased  ex- 
tent; capillary  venous  congestion  over  lower  part  of  chest  on 
both  sides ;  cardiac  impulse  barely  perceptible,  and  sounds 
scarcely  audible.    Blister  over  heart. 

29th.  From  the  date  of  last  report  patient  was  in  the  agony  of 
death,  up  to  2  o'clock  on  yesterday  (28th)  when  she  died  on  being 
lifted  out  of  bed  contrary  to  my  direction.    The  body  and  face 
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had  become  cedematous ;  she  had  a  teasing  cough,  and  continued 
to  expectorate  small  quantities  of  florid  blood  up  to  the  period 
of  her  death.  The  heart-sounds  had  become  inaudible,  and  the 
pulse  imperceptible  for  several  days.  The  body  had  become 
almost  universally  ecchymosed  iu  broad  irregular  patches,  sepa- 
rated by  portions  of  unaltered  skin.  The  trunk  and  thighs  were 
most  discoloured.  The  left  side  was  clear,  and  yielded  a  loud 
and  harsh  breath-sound,  accompanied  with  rales,  whilst  the  right 
side,  on  which  she  principally  lay,  had  become  universally  dull, 
with  loud  muco-crepitus  of  a  ringing  and  gurgling  character. 

No  post  mortem  examination  of  the  body  was  permitted. 

This  case  has  been  reported  at  length,  but  with  all  possible 
abbreviation,  as  a  type  of  its  class.  It  exemplifies  the  usual 
variation  of  symptoms  having  reference  to  the  heart,  and  the 
corresponding  physical  changes  discoverable  in  the  precordium. 
There  had  been  in  the  previous  attack  of  rheumatism,  endocar- 
ditis and  valvular  lesion,  involving  mitral  inadequacy.  The 
murmur  due  to  the  lesion  was,  in  the  second  attack,  which  was 
accompanied  with  pericarditis,  masked  by  the  louder  and  more 
superficial  sound  of  pericardial  friction.  On  the  temporary  sus- 
pension of  the  latter  by  liquid  effusion,  the  mitral  murmur  again 
declared  itself;  it  was  followed  by  the  usual  consequences  of 
mitral  inadequacy,  pulmonary  congestion  and  hasmoptysis.  The 
variations  of  friction-sound  as  to  site,  intensity,  and  rhythm, 
dependent  upon  corresponding  fluctuations  in  the  amount  of 
liquid  actually  in  the  pericardium,  are  likewise  well  exemplified 
in  the  case. 

Case  II. — Acute  Rheumatic  Pericarditis ;  Recovery. 

Kate  K,  aged  sixteen  ;  admitted  September  24th,  1866,  com- 
plaining of  pain  in  the  hip  and  shoulder  joints,  and  in  the  inter- 
articular  portions  of  the  limbs  generally,  which  commenced  a 
few  days  previously  after  exposure,  whilst  heated,  to  night  air. 
Has  had  two  similar  attacks  ;  the  first  at  the  age  of  twelve  years, 
after  a  severe  wetting,  and  the  other  two  years  later,  from  expo- 
sure to  cold.  When  admitted  she  complained  of  intense  pain  in 
the  hips,  shoulders,  and  knees,  owing  to  which  she  found  it 
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difficult  to  maintain  the  sitting  posture  even  for  a  few  seconds. 
Tongue  moist  and  coated ;  copious  acid  perspiration ;  pulse  fuh\ 
and  bounding;  respiration  28,  and  interrupted;  eyes  brilliant! 
and  right  pupil  dilated  ;  great  tenderness  of  the  wrist  joints,  and 
general  intolerance  of  pain ;  no  cardiac  symptoms,  with  the  ex- 
ception of  sharp  pain  referred  to  the  left  mammary  region, 
Ordered,  alkaline  mixture,  composed  of  acetate  and  bicarb,  of 
potash ;  and,  to  appease  thirst,  which  was  very  urgent,  the  "  im- 
perial "  drink,  consisting  of  a  dilute  solution  of  acid  tartrate  of 
potash,  lemon  juice,  and  sugar. 

26th.  Pulse  108,  and  full ;  complains  of  acute  pain  in  the 
left  arm,  and  likewise  across  the  front  of  the  chest  during  in- 
spiration. 

27th.  Pulse  103,  full,  but  occasionally  irregular;  bowels 
confined.  A  plaster  to  be  applied  to  the  region  of  the  heart, 
composed  of  mercurial  plaster  (5ss.)  and  powdered  opium 
(gr.  x.). 

28th.  Complains  of  pain  over  the  heart ;  and,  at  the  base, 
within  a  limited  area  about  the  diameter  of  a  crown-piece, 
friction-sound  is  audible.    Continue  mixture. 

29th.  Precordial  frottement  audible  over  a  larger  area,  but 
less  loud  than  on  yesterday. 

30th.  Frottement  remarkably  loud,  and  grating.  Complains 
of  pain  at  the  heart,  and  want  of  sleep.  Eepeat  plaster  over 
heart,  and  let  patient  have  gr.  j.  of  watery  extract  of  Opium  with 
gr.  ss.  of  extract  of  colchicum  every  third  hour,  and  alternately, 
and  at  equal  intervals,  half  an  ounce  of  lemon  juice. 

October  1st.  Pains  in  the  joints,  for  the  last  few  days  masked 
by  the  precordial  distress,  again  constitute  the  chief  cause  of 
suffering.  The  affected  parts  to  be  rubbed  with  soap  liniment, 
to  which  was  added  chloroform  and  tincture  of  aconite,  each  in 
the  proportion  of  one-fourth. 

2nd.    Pulse  90,  strong  and  regular;  friction-sound  very  dis- 
tinct. 

3rd.  Slept  well  last  night ;  pulse  66 ;  friction-sound  of  a 
much  finer  character ;  herpetic  eruption  appearing  about  the 
mouth  and  nose.    Eepeat  pills. 

4th.    Pulse  78,  regular ;  slight  pain  behind  xiphoid  cartilage ; 
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slept  well  last  night.  P>.  Sulphatis  quinine,  gr.  xxiv;  Acid,  sulph. 
dil.,  3j  ;  ^Etlier.  chloric.,  3ij ;  Aquas,  ad  Sviij.  St.  Ess.  3tia  q.q. 
hora. 

8th.  Pulse  120  ;  frottement  not  audible,  and  cardiac  sounds 
masked;  increased  extent  of  precordial  dulness.  Emplast.  vesicat., 
region,  cord,  applicand.    Haustus  sodas  et  potass,  tartratis. 

10th.  Febrile  excitement  has  subsided ;  pulse  78 ;  double 
friction-sound  distinctly  audible  at  base,  and  along  the  tract  of 
the  aorta.  P*.  Hydrarg.  perchlorid.,  gr.  j.;  Decoct,  cinchonas, 
oviij.  St.  coch.  mag.  ter  in  dies. 

On  the  following  day  the  quinine  mixture  was  resumed,  and 
in  the  course  of  the  next,  the  patient  was  discharged  convales- 
cent. 

Case  III. — Acute  Pericarditis  supervening  on  Aortic  and  Mitral 

valve-disease ;  Recovery. 

James  W.,  aged  seventeen,  carpenter's  apprentice,  tall  and 
delicate  looking,  was  admitted  to  the  Mater  Misericordias  Hos- 
pital, October  13th,  1866.  One  week  previously  he  caught 
cold  by  exposure,  and  for  two  days  subsequently  had  flying- 
pains  in  the  limbs,  but  no  articular  swelling.  Two  clays  later 
he  was  seized  with  acute  pain  in  the  region  of  the  heart, 
which  lasted  till  the  day  preceding  that  of  his  admittance, 
but  had  been,  in  some  degree,  mitigated  by  the  use  of  sina- 
pisms and  warm  applications.  On  the  same  day  he  began  to 
suffer  from  dry  cough,  which  was  promptly  brought  on  by  as  - 
suming  the  recumbent  posture.  Patient  is  remarkably  pallid  and 
weak ;  pulse  132,  and  feeble ;  respiration  42 ;  cardiac  impulse 
visible  in  the  sixth  intercostal  space,  in  a  vertical  line  with  the 
nipple ;  it  is  tumultuous  and  attended  with  fremitus.  At  the 
apex  an  accompanying  systolic  bellows-murmur  is  audible,  pre- 
ceded by  friction-sound ;  and  here  the  second  sound  cannot  be 
heard.  Over  the  entire  basic  region,  but  loudest  at  midsternum, 
and  transmitted  over  front  of  chest  generally  quite  to  the  clavi- 
cles, but  not  into  the  .arteries  of  the  neck,  a  double  friction- 
sound  is  heard ;  it  is  likewise  heard  in  the  left  scapular  region  ; 
and  in  the  infra-spinal  fossa  near  the  base  of  the  scapula,  a 
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double  murmur  of  a  cooing  character  is  twice  heard  during  each 
expiratory  act,  but  ceases  to  be  heard  during  inspiration  ;  and,  on 
the  anterior  surface,  a  grating  murmur,  synchronous  with  the  first 
sound,  and  quite  superficial,  is  heard,  with  exceptional  loudness 
during  expiration,  in  the  second  intercostal  space  of  the  left  side. 
Percussion  and  respiratory  sounds  normal  over  the  entire  chest  • 
tongue  clean,  and  surface  cool.  Mercurial  and  opiate  plaster  to 
be  applied  over  the  heart.  Perchloride  of  mercury,  with  com- 
pound tincture  of  cardamoms,  to  be  given  in  infusion  of  calumba 
every  third  hour.  To  have  gr.  j  of  watery  extract  of  opium  at 
night,  four  ounces  of  wine,  and  good  diet. 

16th.  Since  last  report  the  pulse  has  varied  from  132  to  120  ; 
the  latter  being  the  rate  to-day;  it  is  now  dicrotous;  pupils  small;  ' 
somnolence,  thirst,  and  slight  nausea,  which  latter  may  be  due 
to  the  use  of  the  expectorant  mixture  of  the  hospital  for  the  pur- 
pose of  alleviating  his  cough.  Over  the  cardiac  region  generally, 
but  most  distinct  at  the  apex,  may  be  felt  a  well  pronounced 
fremitus  ;  at  the  apex,  and  likewise  at  the  base,  a  double  frotte- 
ment  is  audible ;  but  in  the  latter  situation  it  is  finer  and  disin- 
tegrated in  character,  by  which  it  is  at  once  distinguishable  from 
double  aortic  murmur,  likewise  audible  in  the  same  situation, 
and  from  transmitted  apex  frottement.  In  both  situations  fric- 
tion-sound may  be  readily  intensified  by  gentle  pressure  with 
the  stethoscope ;  it  is  audible  beneath  both  clavicles  by  trans- 
mission. 

24th.  Patient's  condition  much  worse ;  total  loss  of  rest  and 
appetite ;  respiration  greatly  embarrassed,  and  42  in  the  minute ; 
pulse  varying  from  120  to  132,  weak,  clicrotous,  and  shghtly 
visible.  At  extreme  left  apex  is  heard  a  loud  creaking  systolic 
sound ;  here  second  sound  is  soft ;  pulsation  of  apex  tremulous 
over  a  space  of  about  one  and  a-half  square  inch,  a  short  dis- 
tance below  and  to  the  left  of  the  nipple,  and  here  frdmissemcnt 
is  perceptible.  At  base,  especially  towards  the  right,  a  double 
murmur  is  audible,  which,  from  its  compound  character,  viz., 
being,  on  the  one  hand,  superficial,  grating,  and  interrupted;  and, 
on  the.  other,  soft,  continuous,  and  synchronous  with  the  cardiac 
sounds,  I  judged  to  be  due  in  part  to  pericarditis,  and  in  part  to 
disorganization  of  the  aortic  valves.     It  was  audible  likewise 
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beneath  both  clavicles,  but  more  distinctly  so  on  the  right  side. 
Carotids  pulsating  visibly.  Three  days  since  mercurial  inunc- 
tion was  had  recourse  to  for  a  period  of  two  clays,  in  the  propor- 
tion of  3ij  daily.  Draughts  containing  hydrocyanic  acid,  and 
chloric  ether  (nUj  Mid  3ss  respectively)  were  given  to  allay  irri- 
tability of  stomach,  and  gr.  j  of  opium  at  night  to  insure  sleep. 

26th.  Is  less  restless ;  takes  food  well ;  at  apex  a  soft  systolic 
nmrmur  is  alone  audible,  but  at  base  the  compound  double 
murmur  may  be  heard ;  in  left  axilla  a  systolic  murmur  is  faintly 
audible. 

29th.  There  is  physical  evidence  of  congestion  of  the  bases  of 
both  lungs,  but  this  is  more  decided  on  the  right  side  ;  patient 
passed  a  restless  night ;  precordial  dulness  seems  extended.  To 
be  dry  cupped  and  poulticed  over  bases  of  both  lungs. 

November  1st.  Pulse  126,  and  dicrotous ;  respiration  36  ; 
perspiration  copious  over  head,  neck,  and  chest ;  considerable 
increase  in  extent  of  precordial  dulness,  and  less  distinct  im- 
pulse of  heart ;  at  apex  a  systolic  murmur  alone  is  audible,  but 
it  is  likewise  heard  in  left  axilla  ;  and  at  base  a  double  murmur, 
but  less  loud  than  formerly.  On  yesterday  (October  31st)  patient 
complained  of  pain  in  right  inferior  lateral  region,  and  here 
friction-sound  was  heard.  Dry  cupping  and  poultice  to  be 
applied  at  seat  of  pain. 

6th.  Has  been  sitting  up  for  the  last  two  days ;  slight  laxity 
of  bowels ;  mercurial  to  be  stopped,  and  quinine  to  be  substituted 
in  gr.  ij  doses,  ter  in  die,  with  TT^x  of  liquor  of  the  pernitrate  of 
iron. 

7th.  Feels  and  looks  much  better,  and  is  taking  more  food ; 
pulse  126,  and  of  good  volume ;  at  apex  of  heart  slight  fremitus 
is  perceived ;  and  here  a  distinct  double  frottement  is  heard, 
masking  the  systolic  murmur ;  double  friction-sound  is  likewise 
audible  at  the  base ;  but  in  the  course  of  the  aorta  a  double  bruit 
de  soufflet  only ;  precordial  dulness  has  become  less  in  extent. 
The  patient  shortly  afterwards  left  hospital  convalescent. 

The  only  remark  I  wish  to  make  upon  this  case  has  reference 
to  the  modifying  effect  of  respiration  upon  the  friction-sound, 
as  heard,  at  the  date  of  the  patient's  admittance,  in  the  second 
intercostal  space,  and  at  a  corresponding  point  of  the  left  back  ; 
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the  friction-sound,  which  was  probably  due  to  both  posterior 
and  anterior  pericarditis,  was  rendered  inaudible  by  the  expan- 
sion, and  consequent  intervention  of  the  lung  during  inspiration. 

Case  IV. — Acute  Rheumatic  Pericarditis;  Presystolic  Friction- 
sound  at  Apex;  Recovery. 

James  D,  aged  23,  a  butcher;  admitted  May  11th,  1869. 
On  the  27th  April  he  was  attacked  with  pain  in  the  knees, 
ankles,  and  wrists,  but  without  swelling,  save  in  the  last  named 
joints.  On  May  9th  he  experienced  pain  at  lower  end  of  ster- 
num. When  admitted  he  was  pale  and  anxious  looking ;  per- 
spired somewhat ;  pulse  96  ;  urine  loaded  with  lithates ;  pressure 
over  ensiform  cartilage  caused  pain ;  and  here,  as  likewise  at  the 
base  of  the  heart,  a  "  to-and-fro  "  friction-sound  was  audible ;  at 
the  apex  a  single  friction-sound  was  heard,  which  was  presys- 
tolic in  rhythm.  I£.  Calomel,  gr.  ss ;  Pulv.  opii,  gr.  ss.  M.  To 
be  given  in  form  of  pill  every  second  hour;  poultice  to  pre- 
cordium. 

15th.  Double  friction  audible  throughout  precordium,  and 
transmitted  to  right  second  costal  cartilage,  but  not  into  carotids; 
pulse  72  ;  respiration  36. 

20  th.  Pulse  120  ;  friction-sound  loud,  double,  and  heard  uni- 
versally over  precordium.  St.  Hydrarg.  perchlorid.,  gr.  ^  4ta. 
q.q.  hora. 

22nd.  Friction  scarcely  audible ;  precordial  dulness  much 
extended;  pulse  108.  Ordered:  Emplast.  vesicat.  precord.  ap- 
plicand. ;  Mixt.  alkalin.  diuretic. 

23rd.  Pulse  96;  friction  scarcely  audible.  To  have  porter  and 
wine. 

June  2nd.  Since  last  report  this  patient  has  had  recurrent 
attacks  of  pain  and  swelling  of  a  migratory  character  in  the 
joints.  The  liquid  effusion  has  been  slowly  removed  from  the 
pericardium,  and  the  friction-sound  has  again  become  distinctly 
audible  at  the  base.  At  the  apex,  no  friction  or  other  abnormal 
sound  has  been  heard  for  the  last  week.  Patient  has  been  out 
of  bed  for  several  days ;  he  is  now  taking  quinine,  and  recover- 
ing flesh.    He  was  shortly  afterwards  discharged. 
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I  will  only  remark  upon  the  close  resemblance,  as  to  quality 
and  rhythm,  which  the  single  friction-sound  at  the  apex  bore  to 
the  murmur  of  mitral  constriction.  This  resemblance  was  further 
enhanced  by  the  point  (apex)  at  which  alone  it  was  audible.  The 
distinction  rested  upon  an  occasional  arythmic  irregularity  of 
the  sound,  the  readiness  with  which  it  was  intensified  by  pressure, 
its  superficial  character,  and  the  coexistence  of  double  frottement 
over  the  right  ventricle  and  at  the  base. 

Case  V. — Acute  Rheumatic  Pericarditis  supervening  upon  Mitral 
and  Aortic  valve-disease ;  Recovery. 

James  D.,  aged  thirty-four,  porter,  of  temperate  habits;  ad- 
mitted into  hospital  September  29th,  1869.  Had  rheumatism 
sixteen  years  ago,  when  the  joints  were  swollen.  Tour  months 
ago  began  to  feel  uneasiness  about  the  chest ;  and  five  days  pre- 
vious to  admittance  was  again  attacked  with  pain  in  the  joints. 

State  on  admittance.  Is  anaemic;  respiration  normal;  pulse  96, 
regular,  and  visible  at  the  wrist ;  apex-beat  one  quarter  of  an  inch 
inside  nipple-line,  and  here  a  soft  faint  systolic  murmur  may  be 
heard ;  second  sound  not  intensified  in  pulmonary  artery.  At 
base  a  rough  systolic,  and  a  soft  and  faint  postdiastolic  murmur, 
were  audible  ;  both  the  latter  were  likewise  heard  in  the  course 
of  the  aorta,  but  the  former  only  in  the  carotids.  St.  Citratis 
ferri,  gr.  v.  3tia.  q.q.  hora. 

About  the  middle  of  October,  the  man  being  then  free  from 
pain  and  fever,  he  was  transferred  to  the  care  of  my  colleague, 
Dr.  Cruise,  in  order  to  have  a  plastic  operation  done  for  hypos- 
padias. Whilst  under  Dr.  Cruise's  charge  he  had  a  relapse  of 
rheumatism,  which  was  more  acute  than  the  previous  attack,  and 
was  accompanied  by  pericarditis ;  a  double  but  fine  frottement 
was  audible  at  the  base  of  the  heart ;  but,  in  order  to  educe  it 
strong  pressure  with  the  stethoscope  was  necessary,  and  pain 
was  then  felt.  St.  Calomel,  gr.  j  sing.  hora.  Emplast.  vesicat. 
precordio  applicand. 

In  addition  to  the  evidence  of  slight  liquid  effusion,  afforded 
by  the  force  of  pressure  required  to  bring  out  friction-sound, 
there  was  extension  of  the  area  of  dulness,  and  faintness  of  the 
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cardiac  sounds.  Friction  subsequently  became  again  audible ; 
on  November  6th  he  was  reported  free  from  pain  and  fever,  and 
at  that  date  no  frottement  was  anywhere  to  be  heard.  After  a 
tedious  convalescence  he  was  discharged. 

Case  VI. — Acute  Rheumatic  Pericarditis  and  Myocarditis,  with 
Pseudo-presystolic  murmur ;  Mitral  Reflux;  Recovery. 

Lawrence  O'B.,  aged  twenty-four,  paper  manufacturer,  tem- 
perate, admitted  May  16th,  1868.  On  the  second  of  May  he  was 
attacked  with  pain  and  malaise,  and  on  the  9th  was  obliged  to 
relinquish  work.  Has  now  slight  pain  and  swelling  in  feet,  hands, 
knees,  and  shoulders;  pulse  144,  weak,  and  somewhat  irregu- 
lar ;  apex-beat  in  usual  situation,  but  extending  a  little  to  left ; 
slight  dulness  over  bases  of  both  lungs,  and  here  respiration  is 
feeble ;  no  cough.  To  have  "imperial"  for  drink,  and  a  pill  every 
third  hour,  consisting  of  gr.  ss  of  extract  of  aconite,  and  gr.  iss  of 
watery  extract  of  opium ;  blister  to  right  of  midsternum  where 
he  complained  of  pain. 

17th.  Pulse  132,  irregular,  and  full ;  perspires  freely;  sternal 
pain  relieved  by  blister.  At  the  apex  of  the  heart  a  murmur 
is  audible,  presystolic  in  rhythm  and  rough  in  character;  it 
was  confined  to  the  apex,  left  axilla,  and  back,  in  which  latter 
situation  it  was  very  faintly  audible. 

19th.  A  distinct  "to-and-fro  "  friction-sound  audible  at  apex, 
where  it  is  loudest,  very  superficial,  and  interrupted  ;  it  is  like- 
wise heard  at  the  base,  but  less  distinctly ;  no  fremitus  or  in- 
crease of  precordial  dulness ;  pulse  weak,  failing,  and  irregular 
at  wrist,  where  it  cannot  be  counted  ;  but  the  pulsations  of  the 
heart  are  168  in  the  minute ;  respiration  slightly  hurried,  but 
not  embarrassed  ;  no  head  symptoms  ;  is  pale ;  perspired  co- 
piously about  head  and  chest  last  night,  but  feels  much  im- 
proved to-day.  To  have  blistered  surface  dressed  with  mercurial 
ointment,  and  to  continue  pills. 

June  10th.  Owing  to  temporary  illness  which  compelled  me 
to  relinquish  hospital  duty,  I  lost  sight  of  the  patient,  having 
placed  him  under  the  care  of  my  colleague  Dr.  Hughes.  To-day 
I  found  that  in  the  interim  he  had  had  double  pleuritis  with  effu- 
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siou;  right  side  still  dull  to  a  level  slightly  above  nipple,  and  left 
side  to  a  less  extent ;  pulse  rapid  and  feeble,  but  regular ;  heart 
acting  at  rate  of  160  in  the  minute,  and  at  the  apex  an  ill  defined 
"rub"  precedes  the  first  sound ;  elsewhere  both  sounds  are  sharp 
and  clear ;  precordial  dulness  normal  in  extent ;  he  is  remark- 
ably pale ;  and  has  been  for  some  time  taking  iron  under  the 
directions  of  Dr.  Hughes. 

16th.  Pulse  steady,  and  132;  "rub"  preceding  first  sound  of 
heart  has  assumed  still  more  the  character  of  the  murmur  of 
mitral  constriction.  The  patient  has  been  out  of  bed  during  the 
last  two  days. 

2  3rd.  Pleuritic  friction-sound  on  both  sides  ;  pulse  132, 
regular ;  is  recovering  colour ;  presystolic  friction-sound  at  apex 
is  veryvfaint.    Ordered  :  Infusi  senegse  c.  carb.  ammonias. 

30th.  A  faint  pleuritic  friction-sound  is  heard  in  the  left 
lateral  region ;  and  preceding  the  first  sound  of  the  heart,  at  the 
apex  only,  a  rough  jarring  murmur,  which  extends  quite  up  to 
the  first  sound  ;  impulse  strong  and  extended,  and  presystolic 
frotiement  audible  to  right  as  far  as  middle  line,  but  with  de- 
creasing distinctness.  Discharged,  and  went  to  the  country  for 
change  of  air. 

July  20th.  Visited  the  hospital  to-day ;  feels  much  improved; 
pulse  regular,  120,  and  of  moderate  volume;  apex-beat  in  nipple- 
line,  and  here,  as  also  at  left  base,  a  single  friction-sound  of  pre- 
systolic rhythm  is  audible.  To  have  iron  and  chloric  ether  (of 
each  TT]Jxxx),  in  Sviij  of  infusion  of  quassia,  to  be  taken  in  Bss 
doses  thrice  daily ;  also  cod-liver  oil  (Sss)  with  syrup  of  iodide 
of  iron  (3j),  thrice  daily  after  food.  May  resume  light  work, 
and  take  tepid  baths.  Discharged. 

March  8th,  1870.  Eeadmitted  to-day ;  is  now  generally 
anasarcous  ;  swelling  commenced  in  lower  limbs  and  in  face  a 
month  previously,  accompanied  by  epistaxis  and  dyspnoea;  a 
fortnight  later  swelling  of  genitals  set  in,  as  likewise  cough  and 
expectoration.  Is  now  pale ;  face,  lower  extremities,  and  genitals 
much  swollen ;  cough,  and  universally  diffused  rales ;  pulse 
regular,  96 ;  apex-beat  in  nipple-line,  and  beneath  sixth  rib ; 
impulse  is  diffused ;  a  loud  systolic  bellows-murmur  is  audible 
at  the  apex ;  no  intensification  of  second  sound ;  urine  contains 
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a  good  deal  of  blood,  likewise  albumen,  and  tube  casts  denuded 
of  epithelium  but  presenting  a  few  granular  epithelial  particles. 

After  active  purgation  with  podophylline,  hot  and  dry  air-  ] 
baths  were  given,  with  the  effect  of  rapidly  dissipating  the 
dropsical  effusion ;  the  kidneys  at  the  same  time  began  to  act 
vigorously,  excreting  about  two  quarts  of  urine  in  the  course  of  ' 
the  night,  and  of  a  more  natural  colour.  In  the  course  of  a  few 
weeks  he  was  discharged  much  improved  in  general  health,  and 
quite  free  from  dropsy. 

The  last  attack  was  manifestly  one  of  acute  renal  anasarca,  ! 
the  heart  continuing  to  exhibit  the  traces  of  former  endo-pericar-  I 
ditis.  The  pseudo-murmur  at  the  apex  might  very  readily  have  I 
been  mistaken  for  presystolic  mitral  murmur ;  but  in  this,  as  in 
all  similar  cases,  the  differential  diagnosis  was  not  only  possible, 
but  not  difficult,  quite  irrespectively  of  all  previous  knowledge  I 
of  the  case,  attention  being  given  to  the  superficial  localization  I 
and  the  unsteadiness  of  rhythm  of  the  sound. 

Case  VII. — Acute  Rheumatic  Pericarditis ;  Mitral  Regurgitation  I 
of  non-organic  origin  ;  Recovery. 

Mary  N,  aged  thirty,  domestic  servant,  admitted  December 
8th,  1870,  suffering  from  acute  rheumatism  engaging  several 
joints  of  the  lower  limbs.  Two  clays  previously  she  complained 
for  the  first  time  of  pain  in  the  shoulders,  arms,  and  hands. 
These  joints  became  swollen  j  but  in  the  course  of  the  two  suc- 
ceeding days  the  disease  shifted  to  the  joints  of  the  lower  limbs, 
which,  at  the  date  of  admittance,  were  swollen  and  tender.  Per- 
spiration copious;  pulse  120,  and  full;  tongue  loaded  and  moist; 
face  remarkably  pallid.  A  faint  thrill  was  perceptible  with  ex- 
piration at  midsternum ;  and  here,  but  not  elsewhere,  a  sharp 
and  single  friction-sound,  postsystolic  in  rhythm,  was  audible ; 
action  of  heart  abrupt.  Alkaline  mixture,  and  mercurial  and 
opiate  plaster  to  precordium. 

13th.    Friction-sound,  double  systolic  and  fine. 

14th.  Double  friction-sound,  viz.,  systolic  and  postdiastolic 
respectively  in  rhythm,  coarser  in  character,  and  audible  at  base 
exclusively ;  pulse  soft,  regular,  and  108 ;  no  carotid  pulsation, 
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dyspncea,  or  epigastric  tenderness ;  slight  increase  in  extent  of 
precordial  dulness,  which  extends  vertically  to  one  and  a-half 
inch  above  level  of  nipple,  and  horizontally  to  right  edge  of 
sternum. 

17th.  Friction-sound  of  last  mentioned  rhythm  coarse  and 
audible  at  ensiform  cartilage ;  precordial  dulness  less  extensive ; 
at  apex  first  sound  is  rather  prolonged ;  no  carotid  pulsation  or 
epigastric  tenderness.  Has  been  talcing  for  the  last  week  a 
sleeping  draught  at  night,  composed  of  twenty  to  twenty-five 
minims  of  Battley's  sedative,  and  four  ounces  of  wine  daily. 

Two  clays  since  pain  and  swelling  returned  to  wrists,  right 
ankle  being  similarly  affected. 

25th.  Dulness  still  extended  somewhat  beyond  the  limits  of 
the  superficial  precordial  region.  Since  date  of  last  report  pulse 
has  varied  from  108  to  120,  but  was  full  and  regular;  no  precordial 
|  pain ;  respiration  slightly  quickened.  On  yesterday  patient  had 
•  a  slight  attack  of  dysentery,  which  still  continues.  A  soft  but 
indubitable  systolic  murmur  is  now  audible  at  left  apex.  Alka- 
line mixture  stopped,  and  an  astringent  ordered,  consisting  of 
aromatic  chalk  powder,  tincture  of  catechu,  and  compound  tinc- 
ture of  cardamoms. 

27th.  Dysentery  still  troublesome,  chiefly  in  the  morning; 
pulse  120 ;  tongue  dry  and  clean;  breathing  and  pericardial  dul- 
ness as  at  date  of  last  report ;  at  base  of  heart,  and  less  distinctly 
at  lower  end  of  sternum,  a  sharp  friction-sound  is  heard  imme- 
diately succeeding  the  first  sound  ;  no  other  friction-sound 
audible,  but  at  apex  a  distinct  bellows-murmur  exists,  and  ex- 
tends into  axilla.    Emplast.  vesicat.  precordio  applicand. 

January  20th,  1871.  First  sound  at  base  double;  second 
sound  sharp  and  choking ;  no  murmur  audible  anywhere ;  no 
systolic  dimpling  of  surface,  and  no  frdmissement. 

The  single  character  of  the  friction-sound  at  the  onset,  and 
likewise  at  the  close  of  pericarditis,  the  rhythm  having  been 
double  in  the  interval,  is  noteworthy  in  this  case.  The  develop- 
ment of  a  systolic  murmur  at  the  apex  in  the  course  of  rheu- 
matic pericarditis,  might  have  been  regarded  as  conclusive 
evidence  of  endocarditic  complication ;  and,  indeed,  for  some 
time  I  regarded  it  in  that  light.    The  subsequent  history  of  the 
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case,  however,  supplies,  in  my  opinion,  a  complete  refutation  of 
that  view.    A  month  subsequently,  after  a  course  of  tonic  and 
chalybeate  medicines,  the  condition  of  the  patient  having  in  the 
interim  undergone  a  decided  general  improvement,  the  murmur 
at  the  apex  no  longer  existed.    Where  valvular  inadequacy  has 
once  existed  as  a  consequence  of  endocarditis,  I  cannot  admit  so 
complete  a  restoration  of  the  valve  to  its  pristine  condition,  as 
would  preclude  the  continuance  of  reflux  in  some,  however 
small,  a  degree.    On  the  other  hand,  it  seems  not  unwarrantable 
to  conclude  that,  in  a  condition  of  anaemia  and  general  debility, 
such  as  ^  that  witnessed  in  the  course  of  slow  convalescence  of 
this  patient,  a  state  of  atonicity  or  weakening  of  the  muscular 
walls  of  the  left  ventricle  of  the  heart  would  have  occurred,  in 
which,  at  the  acme  of  systole,  a  yielding  of  some  portion  of  the 
ventricular  wall,  under  the  centrifugal  or  counter-pressure  of  the 
contained  blood,  might  have  taken  place,  by  which  a  valve- 
segment  might  have  been  retracted  from  the  orifice  through  the 
medium  of  one  of  the  papillary  muscles  and  the  corresponding 
tendinous  chord,  and  regurgitation  as  a  consequence  have  taken 
place.    Improvement  in  the  general  condition  of  the  patient 
under  tonic  and  restorative  treatment  would,  in  that  view,  afford 
an  adequate  explanation  of  the  cessation  of  murmur.   It  is  note- 
worthy, that  in  the  progress  of  recovery  and  cessation  of  this 
murmur,  reduplication  of  the  first  sound  at  the  apex  was 
observed,  constituting,  no  doubt,  a  stage  of  redux  transition 
from  systolic  murmur  to  a  normal  first  sound. 

Case  VIII. — Hypertrophy  and  Dilatation  of  Right  Ventricle ; 
Partial  Hypertrophy  of  Left  Ventricle ;  Chronic  Non- 
rheumatic  Pericarditis;  Death. 

J ohn  S.,  aged  about  forty-five,  van  driver,  admitted  January 
17th,  1871.  Has  been  short-breathed  since  childhood,  and  spat 
some  blood  a  few  months  ago.  Two  months  prior  to  admittance 
feet  and  legs  began  to  swell. 

When  admitted  he  was  suffering  from  aggravated  dyspncea, 
being  unable  to  lie  down ;  the  face  livid,  and  the  cervical  veins 
distended  to  the  utmost  degree,  but  not  pulsatile.    The  lower 
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limbs  generally  were  cedematous,  tense,  and  livid ;  the  genitals 
also  swollen  ;  radial  pulse  slow,  soft,  large,  and  regular.  There 
was  physical  evidence  of  aggravated  pulmonary  emphysema  and 
bronchitis,  with  congestion  and  oedema  of  the  bases  of  both 
lungs. 

Cardiac  impulse  was  felt  at  the  ensiform  cartilage,  where  both 
sounds  of  the  heart  were  distinctly  audible,  the  first  being  rather 
sharp  and  clear.  There  was  likewise  audible  in  this  situation  an 
equivocal  murmur  of  a  harsh  and  somewhat  grating  quality,  ac- 
companying the  first,  and  also,  but  very  faintly,  the  second  sound. 
The  cardiac  sounds  were  elsewhere  less  distinctly  audible,  and 
free  from  murmur.  The  urine  was  of  normal  specific  gravity, 
and  contained  a  trace  of  albumen.  IjL  Tincturae  digitalis,  Spirit, 
aether,  nitr.,  aa.  TS[x}  in  camphor  water,  every  third  hour ;  counter- 
irritation  to  chest,  and  a  moderate  allowance  of  whiskey  punch. 
On  the  following  day  the  pulse  was  irregular,  but  otherwise  there 
was  slight  improvement.  On  the  19th  he  was  incoherent;  be- 
came delirious ;  and  died  comatose  on  the  morning  of  the  23rd. 

Post  mortem  examination  of  body.  About  thirty  ounces  of 
serum  were  found  in  each  pleural  cavity ;  the  lungs  were  gene- 
rally emphysematous,  and  congested  at  the  base,  where  a  few 
nodules  of  sanguineous  extravasation  were  found.  About  three 
ounces  of  serum,  but  no  fibrinous  flakes,  were  found  in  the  peri- 
cardium. There  was  a  large  "milk  spot,"  two  inches  in  diameter, 
on  the  anterior  surface  of  the  right  ventricle,  and  on  its  apex  a 
rough  patch  of  exuded  lymph ;  the  free  surface  of  the  pericar- 
dium, to  the  extent  of  about  one  and  a-half  inch  in  diameter, 
was  rough  and  jagged ;  the  serous  investment  of  the  right  auricle 
and  appendix  generally  was  likewise  rough  and  opaque,  and  that 
of  the  left  auricle  also,  but  to  a  less  extent.  The  heart  weighed 
twenty  and  a-half  ounces ;  it  was  globular  in  figure,  and  was 
formed  in  greatest  part  of  the  right  ventricle,  of  which  the  apex 
was  entirely  composed.  The  right  chambers  contained  some 
partially  decolorized  fibrin,  which  quite  filled  the  auricular  ap- 
pendix and  overlay  the  orifice  of  the  pulmonary  artery.  Both 
these  chambers,  in  the  remaining  portion,  were  full  of  dark  co- 
agulated blood.  The  right  auricle  was  dilated,  and  the  right 
ventricle  greatly  dilated  and  hypertrophied ;  its  wall,  midway 
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between  the  base  and  the  apex,  was  three-eighths  of  an  inch 
thick.  The  tricuspid  opening  freely  admitted  the  four  finders 
and  thumb  to  the  roots.  Both  the  tricuspid  and  right  semilunar 
valves  were  normal;  the  left  auricle  was  unaltered;  the  left  ven- 
tricle somewhat  hypertrophied  ;  mitral  and  aortic  valves  normal 
and  competent. 

Several  days  anterior  to  death,  the  diagnosis  was  made  of 
pericarditis,  cardiac  hypertrophy  and  dilatation,  pulmonary 
emphysema,  bronchitis  and  oedema,  and  absence  of  valvular 
disease. 

In  a  state  of  extreme  engorgement  of  the  right  chambers  there 
is  no  murmur,  even  though  there  be  tricuspid  reflux,  owing  to 
permanent  distension  and  enfeeblement  {asystolia)  of  the  right 
ventricle.  It  is  in  cases  of  tricuspid  valve-disease,  where  weak- 
ening and  distension  of  the  right  chambers  do  not  exist,  that 
murmur  at  the  tricuspid  orifice  is  developed. 

CASE  IX. — Mitral  Regurgitation,  and  Hypertrophy,  of  some  years' 
standing;  Recent  Pericarditis  and  Pneumonia;  Death. 

William  H.,  aged  eighteen,  shop-assistant,  admitted  March 
17th,  1871.  Eight  days  previously,  after  a  walk,  he  was  seized 
with  severe  pain  across  the  front  of  the  chest  and  cough  accom- 
panied with  blood-stained  sputum.  Has  never  had  rheumatism, 
but  was  regarded  as  a  delicate  person.  When  admitted  he  was 
in  a  state  of  collapse,  the  pulse  being  entirely  suppressed  in 
the  right  radial,  and  very  feeble  and  quick  in  the  left  radial 
artery  ;  surface  cold  ;  cheeks,  lips,  tip  of  nose,  external  ears,  and 
finger-ends  were  quite  livid  ;  respiration  quick,  shallow,  and 
painful.  Precordial  clulness  was  not  perceptibly  increased  in 
extent ;  cardiac  impulse  strong  and  double ;  the  second  sound 
was  double,  the  first  element  accompanying  the  second  or  dias- 
tolic impulse,  and  everywhere  loudest ;  apex-beat  in  nipple-line 
and  fifth  intercostal  space,  and  here  a  blowing,  substitutive, 
systolic  murmur  was  audible,  and  strictly  limited  to  area  of 
apex.  At  the  elate  of  admittance  this  nmrniur  was  not  audible, 
but  was  detected  on  the  following  day ;  on  the  second  day  it 
was  again  inaudible ;  but  on  the  third  day  (20th),  and  subse- 
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quently,  up  to  the  close  of  life,  it  was  distinctly  heard.  Hepatic 
dulness  extended  four  inches  below  costal  cartilages,  and  there 
was  tenderness  at  the  epigastrium.  The  lower  and  posterior 
portion  of  the  right  side  was  dull,  and  bronchial  respiration  and 
crepitus  were  audible  over  the  posterior  right  base.  Sputa  viscid 
and  amber-coloured.  P*.  Liquor.  Hoffman. ;  Spirit,  sether.  nitr., 
aa.  3ss;  Tincturse  digital.,  n\v,  cum  aqua  camphorse,  ut  ft. 
haustus.  3tia,  qq.  hora  sumend.  Whiskey  and  water  fre- 
quently in  small  quantities,  and  dry  cup  and  poultice  right 
side  at  seat  of  dulness. 

18th.  Pulse  stronger ;  face  now  of  a  crimson  hue ;  moans 
with  pain  referred  to  a  point  one  inch  below  and  to  inner  side 
of  nipple ;  double  impulse  very  distinct ;  one  (the  stronger)  ac- 
companying the  first  sound  of  the  heart,  the  carotid  pulse,  and 
the  apex-murmur ;  the  other,  less  strong,  but  decided,  and  every- 
where synchronous  with  the  first  element  of  the  double  second 
sound.  Cupping  to  four  ounces  over  right  base  of  right  lung,  and 
two  leeches  at  site  of  pain  in  precordium,  to  be  followed  by  a 
warm  poultice.  P*.  Calomel.,  gr.  ss  ;  Pulv.  Jacobi,  gr.  j.  M.  Ft. 
pulv.  quinta.    Una  qq.  hora  sumend. 

21st.  Has  now  taken  twenty-two  powders,  and  exhibits  the 
early  signs  of  mercurial  action;  is  quite  relieved  from  pain; 
respiration  easy ;  pulse  on  left  side  108,  and  strong,  but  imper- 
ceptible on  right  side.  P*.  Sulph.  quiniee,  gr.  ij  ;  Sulph.  morphias, 
gr.  Jg..  M.  Pt.  haustus.  3tia  qq.  hor&  sumend.  Poultice  to  side 
to  be  continued. 

22nd.    Slept  well,  and  is  much  improved.    To  have  a  chop. 

April  3rd.  A  few  days  since,  the  base  of  the  left  lung  was 
attacked  with  pneumonia,  for  which  he  was  cupped  and  blistered. 
The  sputa  were  for  some  days  deeply  tinged  with  florid  blood ; 
respiration  much  embarrassed,  and  the  pulse  on  two  several  days 
registered  192.  This  morning  there  is  sharp  diarrhosa ;  respira- 
tion 40.  The  left  pleural  cavity  was  found  nearly  full  of  liquid, 
dulness  extending  within  a  short  distance  of  the  clavicle ;  the 
upper  portion,  however,  to  the  extent  of  a  hand's  breadth  verti- 
cally, both  before  and  behind,  yielded  muffled  tympanitic  reso- 
nance. Eespiratory  sound  was  nearly  suppressed,  but  not  altered 
in  character  over  the  entire  left  side;  aagophonic  voice  was 

c 


444  DISEASES  OP  THE  HEART. 

audible  beneath  the  spine  of  the  scapula ;  and  vocal  thrill  Was 
entirely  abolished  on  the  left,  whilst  it  was  distinctly  perceptible 
on  the  right  side.  The  heart  was  displaced  to  the  right  of  the 
sternum,  and  pulsated  in  the  right  fourth  intercostal  space  half 
an  inch  inside  the  nipple-line.  The  first  sound  was  free  from 
murmur;  the  second  faintly  double,  its  first  element  being  ac- 
companied as  before  by  diastolic  impulse.  Puerile  respiration 
is  audible  over  the  entire  right  side,  which  is  clear  on  percussion 
to  middle  line  of  sternum,  beyond  which  absolute  dulness  exists 
modified  superiorly  by  muffled  tympany  as  already  stated. 

S,  Tinct.  digitalis,  Sj ;  Spirit,  aether,  nitrosi,  3iv ;  Sp.  juniper 
3ij  ;  Decocti  scoparii  co.,  ad  3xij.   St.  Sj  3tiis  horis.  Whiskey 
m  small  doses,  and  frequently. 

April  8th.  Died  suddenly  last  night,  with  symptoms  of  syn- 
cope. 

Post  mortem  on  the  9th.    About  eight  ounces  of  serum  in  sac 
of  pericardium,  which  was  not  attached  to  heart,  or  lined  by  false 
membrane,  but  thick,  opaque,  and  perfectly  smooth  throughout. 
Heart  somewhat  enlarged,  weight  eleven  and  a-half  ounces  ; 
left  ventricle  hypertrophied  and  dilated;  it  was  half  an  inch 
thick  except  at  apex,  which  was  very  thin;  structure  of  heart 
and  valves  absolutely  healthy.    A  yellow  fibrinous  thrombus 
extended  from  the  right  auricular  appendix  into  the  right  ven- 
tricle, but  without  blocking  the  tricuspid  orifice,  or  entangling 
the  valve.    The  exterior  of  the  pericardium  on  the  left  side  was 
thickly  covered  with  miliary  tubercle  of  the  size  of  duck-shot ; 
it  was  blood-stained,  and  firmly  attached  to  the  inner  surface  of 
the  left  lung,  which  presented  a  similar  appearance.    The  left 
lung  was  covered  with  false  membrane,  reduced  in  volume,  and 
carnified,  with  the  exception  of  the  apex,  which  was  attached  to 
the  chest-wall,  and  contained  some  air ;  in  the  base  of  this  lobe 
there  was  a  nodule  of  sanguinous  extravasation,  and  in  its  centre 
a  caseous  mass  as  large  as  a  hazel-nut ;  a  few  caseous  masses 
of  smaller  size  existed  in  the  apices  of  both  lungs.    The  lower 
lobe  was  nowhere  adherent,  and  lay  across  the  spinal  column, 
its  inner  surface  being  attached,  as  already  stated,  to  the  peri- 
cardium, which  lay  to  the  right  of  the  middle  line ;  the  base  of 
the  heart  corresponding  to  the  right  fourth  intercostal  space  in 


CASES  OF  PERICARDITIS.  445 

the  nipple-line,  and  the  apex  on  the  same  level,  but  internally 
to  the  base  The  areolar  tissue  of  the  anterior  mediastinum  was 
f  "nous  character,  and  infiltrated  with  serum  The  right 
was  partially  attached  by  its  anterior  surface  to  the  chest- 
SSj  the  base  was  dark  and  congested,  but  resonant  Several 
laroe  lymphatic  glands  of  stony  hardness  surrounded  and  com- 
prelsecUhe  right  subclavian  artery;  the  bronchial  glands  were 
SLvise  erdaied.  Several  pints  of  dark  blood-stained  serum 
were  found  in  the  left  pleura,  displacing  the  pericardium  to  the 

Ugll  relation  to  double  cardiac  impulse,  I  have  already  ex- 
pressed my  opinion,  that  the  second  shock  is  due  to  the  abrupt 
expansion  or  diastole  of  a  dilated  and  hypertrophied  left  ven- 
tricle   In  the  case  above  narrated,  the  first  and  stronger  im- 
pulse coincided  with  carotid  pulsation,  and  preceded,  by  a  very 
slight  but  appreciable  interval,  that  of  the  radial  artery  ;  it  was, 
therefore,  the  representative  of  the  normal  impulse  of  the 
heart ;  the  second  and  weaker  impulse  was  no  less  certainly 
ventricular,  because  felt  in  the  same  situation  as  the  first,  viz., 
at  and  immediately  above  the  apex  only;  and  diastolic,  because 
coincident  in  time  with  the  first  and  louder  element  of  the  double 
second  sound,  which  I  have  already  shown  to  represent  the  nor- 
mal second  sound    In  reference  to  the  doctrine  of  Hope,  imply- 
inc*  a  necessary  dependence  of  double  shock  upon  adhesion  of 
the  pericardium,  as  the  starting  point  of  the  pathological  series 
issuing  in  hypertrophy  of  the  heart,  and  as  illustrating  the  error 
involved  in  that  doctrine,  the  case  is  likewise  interesting.  No 
adhesion  whatever  existed,  and  yet  double  impulse  was  well 
pronounced,  and  associated  with  dilated  hypertrophy  of  the  left 

ventricle  exclusively. 

Temporary  and  fluctuating  mitral  reflux  murmur  I  can  attri- 
bute only  to  partial  yielding  of  the  wall  of  the  left  ventricle  in 
systole,  and  consequent  displacement  of  the  valve.  It  might  be 
supposed  due  to  localized  friction  on  the  left  side  and  exterior  of 
the  pericardium,  roughened  by  tubercular  deposition  and  recent 
exudation  of  lymph ;  but  in  that  case  its  rhythm  would  have 
been  in  some  degree  respiratory,  its  quality  in  all  probability 
harsh,  its  regularity  much  deranged,  and  its  seat  of  greatest  in- 
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tensity  more  remote  from  the  mesian  line.  Yet,  I  am  willing  to 
confess  the  existence  of  some  doubt  in  my  mind  that  it  was  not 
caused  by  exo-pericardial  friction,  because  of  the  actual  firm- 
ness of  the  ventricular  walls  as  determined  by  the  autopsy,  and 
the  final  cessation  of  the  murmur  on  the  third  day  after  admit- 
tance. 

Localized  tubercular  deposition  on  the  exterior  of  the  peri- 
cardium and  corresponding  portion  of  the  pleura,  is  not  common 
and  is  worthy  of  being  recorded  as  the  possible  cause  of  an 
acoustic  phenomenon  liable  to  be  confounded  with  endocardial 
murmur.  Suppression  of  either  radial  pulse,  whilst  the  other  is 
perceptible,  will  be  found  due,  in  ninety-nine  out  of  one  hun- 
dred cases,  to  the  pressure  of  an  aneurism,  or  of  enlarged  lym- 
phatic glands  in  the  neck  or  axilla.  If,  therefore,  aneurism  be 
excluded,  the  diagnosis  of  glandular  pressure  upon  the  main 
artery  of  the  limb  may,  with  equal  confidence,  be  made. 

Case  X.— Circumscribed  Pericarditis  confined  to  the  Boot  of  the 

Pulmonary  Artery. 

 Y.,  a  girl  of  sandy  complexion,  aged  about  twenty,  ad- 
mitted in  May,  1871.    Has  had  rheumatism,  and  at  the  date 
of  admittance  suffered  from  that  disease  in  a  sub-acute  form, 
the  attack  having  commenced  three  weeks  previously.  The 
left  hand  and  forearm  were  stiff  and  wasted,  and  there  was 
considerable  tumefaction,  without  tenderness,   over  the  left 
internal  condyle  of  the  humerus.    There  was  slight  pain  and 
swelling  of  the  joints  of  the  right  arm ;  scarcely  any  febrile 
action ;  pulsation  and  sounds  of  heart  normal,  with  the  excep- 
tion that,  over  the  inner  portion  of  the  left  third  intercostal 
space  close  to  the  sternum,  a  harsh  grating  sound  was  heard 
accompanying  the  first  sound  of  the  heart ;  it  was  strictly  limited 
to  the  situation  mentioned,  audible  over  a  space  not  larger  than 
the  bell-end  of  the  stethoscope,  intensified  by  pressure,  and 
barely  audible  when  pressure  was  not  made.    There  was  no 
murmur  at  the  right  base,  or  in  the  neck. 

After  a  residence  in  hospital  of  about  a  month's  duration,  she 
left  on  the  1st  of  June,  improved  in  general  health,  and  free 
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from  pain,  but  without  any  alteration  having  taken  place  in  the 
character  or  intensity  of  the  murmur. 

In  addition  to  "  auricular  pericardial  friction,"*  characterized 
by  frottement  of  presystolic  rhythm,  and  limited  to  one  or  both 
auricles,  basic  pericarditis,  without  implicating  the  ventricles 
proper,  may  likewise  yield  an  attrition-sound  simulating  endo- 
cardial murmur.  In  such  case  the  friction-sound  is  strictly  sys- 
tolic in  rhythm,  and  due  to  pericarditis  involving  the  roots  of 
the  great  arteries  exclusively.    It  is  remarkably  persistent. 

The  case  just  narrated  was  an  example  of  this  kind;  the  effused 
fibrin  having  been  limited  to  the  root  of  the  pulmonary  artery. 

Case  XL— Pericarditis  with  Effusion;  Recovery. 

Margaret  B.,  aged  fifty,  admitted  October  8th,  1867 ;  health 
good  up  to  the  preceding  summer,  when,  after  the  sudden  retro- 
cession of  a  cutaneous  eruption  (kind  not  known)  she  began  to 
suffer  from  palpitation.  A  month  previous  to  admittance  she 
was  attacked  with  pain  in  the  left  side,  accompanied  with  diffi- 
culty of  breathing ;  swelling  of  feet  and  abdomen  subsequently 
took  place. 

At  the  date  of  admittance  the  feet  and  legs  were  much  swollen 
and  slightly  congested ;  there  was  some  liquid  in  the  peritoneum, 
and  a  good  deal  of  subcutaneous  serum ;  pulse  scarcely  to  be  felt 
at  wrist,  but  counted  by  heart  it  registered  138 ;  cardiac  action 
feeble  and  irregular,  and  no  impulse  perceptible ;  sounds  masked ; 
precordial  dulness  extended  to  the  left  one  and  a-half  inch  out- 
side nipple-line,  to  the  right  edge  of  the  sternum,  and  upwards 
one  and  a-half  inch  above  level  of  nipple ;  respiration  embar- 
rassed ;  cough,  with  mucous  expectoration.  St.  Calomel.,  gr.  ss, 
secunda  q.  hor& ;  blister  to  precordium,  and  chloric  ether  (3ss) 
in  camphor  water  every  third  hour ;  wine.  Dorsum  of  left  foot 
punctured  to  allow  escape  of  serum. 

14th.  Pulse  (counted  by  heart)  72,  very  weak,  and  impercep- 
tible at  wrist ;  precordial  dulness  less  extensive  towards  the  left, 
and  extending  on  right  side  only  to  middle  line ;  cardiac  impulse 
now  perceptible;  both  sounds  distinctly  heard,  and  a  rough, 
*  Hyde  Salter,  Lancet,  July  29th,  1871. 
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jarring,  and  superficial  quasi-murmur  with  the  first  sound  is 
occasionally  heard  over  the  base,  loudest  to  the  left  of  the  middle 
line,  and  faintly  audible  at  the  apex. 

15th.  T*.  Emplast.  hydrarg.,  Sss;  Pulv.  opii,  gr.  x.  Ft.  em- 
plastr.,  super  cord,  applicand. ;  stop  pills,  and  continue  mixture ; 
puncture  on  dorsum  of  left  foot  discharging  serum  freely.  Re- 
turned home,  at  her  own  desire,  the  pulse  then  being  intermit- 
tent and  irregular,  and  the  cardiac  phenomena  as  previously 
described. 

Case  XII. — Chronic  Pericarditis  and  Pleuritis  ;  Suppression  of 
Bight  Radial  Pulse ;  Death. 

James  F.,  aged  thirty-eight,  bricklayer,  admitted  February 
10th,  1871.  Has  had  occasional  haemoptysis  during  the  last 
six  years ;  breathing  has  been  short  the  last  two  years ;  has 
drunk  hard.  On  the  1st  February  began  to  experience  a  sen- 
sation of  fulness  and  dragging  in  the  lower  part  of  left  side ; 
this  continued  up  to  the  7th  inst,  when  he  was  suddenly 
attacked  with  dyspnoea  of  an  urgent  kind.  The  paroxysm  soon 
subsided,  but  his  breathing  continued  much  oppressed  to  date 
of  admittance.  Breathing  was  then  greatly  embarrassed,  thirty- 
six  in  the  minute ;  thoracic  movement  free  and  equal  on  both 
sides,  but  supra-sternal  and  left  supra-clavicular  space  sank  in 
with  respiration.  Eesonance  was  normal  on  both  sides ;  and  on 
right  side  respiratory  sound  was  loud  and  harsh,  with  sparse 
rales,  but  on  left  it  was  everywhere  feeble,  and  in  infraclavi- 
cular region  almost  nil.  Pulse  120,  full  and  regular  on  left, 
but  on  right  side  it  was  scarcely  perceptible ;  the  artery  was 
tortuous,  and  the  fingers  clubbed. 

March  5th.  There  is  now  general  bronchitis,  with  gargouille- 
ment  in  left  front  and  in  right  posterior  base.  Friction-sound 
has  existed  for  some  weeks  past  over  lower  left  side,  and  to-day 
it  is  audible  over  left  boundary  of  pericardium,  where  it  coin- 
cides with  both  respiration  and  cardiac  impulse,  but  only  in  the 
recumbent  posture.  For  some  weeks  before  death  the  left  side 
was  absolutely  dull,  and  respiration  was  faintly  audible  only 
behind.    Died,  April  26th.    About  four  pints  of  blood-stained 
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serum  were  found  in  the  left  pleura ;  the  left  lung  was  enveloped 
throughout  in  a  thick  layer  of  false  membrane,  and  was  adherent 
to  the  pericardium,  but  nowhere  to  the  chest-wall.  The  lung  was 
reduced  in  volume  and  partially  carnified,  and  in  its  apex  were 
some  masses  of  crude  tubercle,  and  a  smooth-walled  cavity  the 
size  of  a  filbert.    "With  this  cavity  no  bronchial  communication 

.  could  be  traced,  nor  did  water  injected  into  the  principal  bron- 
chus find  entrance  into  it.  The  right  lung  was  universally 
adherent ;  the  pericardium  greatly  thickened  and  rough  on  its 
inner  surface;  it  was  incorporated  with  both  pleurae  by  false 
membrane  half  an  inch  thick.    In  the  pericardial  sac  was  a  pint 

:  of  amber-coloured  serum.  The  surface  of  the  heart  and  the  roots 
of  the  great  vessels  were  completely  enveloped  in  false  mem- 
brane of  a  reticular  and  granular  character,  and  two  to  three  lines 
thick.  The  heart,  which  was  pointed  at  the  apex,  weighed  four- 
teen and  a-half  ounces ;  the  outer  surface  of  the  right  ventricle,  to 

!  the  depth  of  one  half  its  thickness,  was  composed  of  pure  adeps ; 

i  its  musctdar  structure  was  pale  and  everywhere  granular,  and 
no  striae  were  visible.  The  left  ventricle  was  half  an  inch  thick, 
and  dilated ;  the  aorta  was  slightly  atheromatous  in  a  few  spots ; 
valves  all  healthy ;  some  flakes  of  fibrin  were  found  in  the  right 
ventricle,  extending  into  the  pulmonary  artery.  In  the  recum- 
bent posture  the  left  lung  advanced  as  far  as  the  investing  false 
membrane  allowed,  and  by  approximating  the  pericardium  to 
the  heart,  became  accessory  to  the  friction-sound  which  accom- 
panied both  the  movements  of  the  heart  and  of  the  lungs.  The 
extra  weight  of  the  heart  was  in  greatest  part  due  to  the  thick 
layer  of  false  membrane  by  which  it  was  enveloped ;  and  the 
great  respiratory  distress  exhibited  during  the  last  weeks  of  Life 
was  in  a  great  degree  clue  to  fatty  transformation  and  failure  of 
the  right  ventricle. 

I  regret  that  no  examination  of  the  right  supraclavicular 
region  was  made,  with  a  view  to  ascertaining  the  cause  of  sup- 
pression of  the  right  radial  pvdse. 

Case  XIII. — Rheumatic  Endo-pericarditis ;  Recovery. 

Jane  A.,  aged  twelve  years,  admitted  October  31st,  1870,  for 
subacute  rheumatism ;  ill  a  week  before  admittance.   When  she 
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was  first  examined  a  suspicious  prolongation  of  first  sound  was 
detected  at  the  apex,  which,  after  a  few  days,  assumed  all  the 
characters  of  a  murmur. 

November  20th.  Apex-murmur,  distinct,  systolic,  and  soft; 
double  pericardial  friction-sound  over  precordium  generally,  ex- 
tending upwards  to  left  clavicle,  but  not  heard  at  apex,  the 
second  element  being  postdiastolic ;  pulse  108  ;  no  pain  in  joints, 
or  over  heart. 

25th.  Both  elements  of  friction-sound  synchronous  with 
sounds  of  heart. 

29th.  One  friction-sound  only  audible  at  base,  systolic  in 
rhythm,  and  harsh  in  quality,  but  not  audible  at  right  second 
costo-sternal  joint,  nor  in  the  carotids  ;  no  fremitus.  Is  conva- 
lescent, and  taking  iron  and  quinine. 

30th.  No  basic  murmur  whatever  audible,  but  at  left  apex  a 
distinct  soft  systolic  murmur  exists.  Discharged. 

Case  XIV.* — Rheumatic  Pericarditis  engaging  especially  the 
Boot  of  the  Pulmonary  Artery  ;  Tubercular  Softening  of  Left 
Lung ;  Recovery. 

Peter  D.,  aged  twenty-two  years,  carriage-smith ;  had  rheuma- 
tism two  years  anterior  to  date  of  admittance  on  the  15th  of 
February,  1869.  Taken  ill  eight  days  previously  with  pain  in 
knees  and  general  muscular  tenderness.  When  admitted,  his 
wrists  were  swollen  and  red;  perspired  freely;  heart's  action 
obscure  ;  sounds  muffled  and  of  a  suspicious  character.  St. 
Lemon-juice,  oss,  3tia  q.q.  horl 

20th.  Pulse  132,  full  and  dicrotic,  but  soft ;  respiration  72. 
Last  night  he  was  attacked  with  pain  "  in  the  stomach,"  which, 
doubtless,  was  precordial,  and  was  relieved  promptly  by  the  ap- 
plication of  two  leeches  by  the  resident  pupil,  Mr.  Kelly.  Pre- 
cordial dulness  now  extended,  and  sounds  scarcely  audible  at 
apex.  At  left  base  a  faint  friction-sound  exists.  To  have 
calomel,  gr.  ss,  with  J ames'  powder,  gr.  j,  every  hour  ;  and 

*  This,  and  all  subsequent  cases  of  pericarditis  published  in  this  work,  came  under 
the  notice  of  the  author  after  the  list  from  which  his  averages  were  deduced  was 
made  out,  and,  consequently,  are  not  included  in  it. 
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drachm-closes  of  spirit  of  nitrous  ether  and  spirit  of  juniper, 
every  second  hour. 

21st.  Diarrhoea;  pulse  132;  respiration  48;  extended  pre- 
cordial dulness,  and  no  friction-sound  audible ;  bronchitis,  and 
congestion  of  posterior  bases  of  both  lungs.  Mercury  to  be 
stopped,  and  patient  to  be  dry  cupped  behind.  To  have  thrice 
daily,  in  mixture,  gr.  iij  of  compound  powder  of  chalk,  with 
Tll_  v  of  tincture  of  opium. 

23rd.  Pulse  132;  respiration  60;  heart-sounds  obscure  and 
weak.  To  have  gr.  iij  of  citrate  of  iron  and  quinine  thrice  daily; 
wine  and  porter. 

26th.  Pulse  108  ;  respiration  48 ;  over  left  third  intercostal 
space  near  the  margin  of  the  sternum,  i.e.,  over  root  of  pul- 
monary artery,  there  is  a  "  to-and-fro  "  friction-sound,  each 
element  being  double,  and  counting  156,  whilst  the  radial 
pulse  was  only  108 ;  one  inch  lower  down,  at  level  of  nipple, 
only  a  single  rub  is  heard,  which  is  synchronous  with  the  radial 
pidse. 

Friction  was  suspended  on  the  27th,  but  was  again  heard  on 
the  28th,  and  on  the  29th  it  was  masked  by  loud  rales.  On  that 
clay  the  patient  was  very  weak  and  nervous  ;  breathing  greatly 
embarrassed;  both  bases  dull  posteriorly.  A  large  blister  was 
applied  here. 

March  3rd.  Pulse  120  ;  respiration  60 ;  cough  troublesome, 
and  expectoration  thin,  frothy,  and  slightly  tinged  with  blood ; 
both  sides  comparatively  dull  behind,  with  a  peculiar  tympani- 
tic note  below  angle  of  left  scapula,  over  a  space  of  a  hand's 
breadth. 

4th.  Pulse  108,  soft,  full,  and  compressible  ;  respiration  36  ; 
less  cough;  loud  gurgling  rales  in  upper  left  front. 

8th.  General  softening  of  left  lung ;  apex-beat  in  fifth  inter- 
costal space,  half  an  inch  outside  nipple-line ;  pulse  96 ;  slight 
hectic  flush,  and  perspiration  at  night ;  expectoration  frothy  and 
mixed  with  blood. 

11th.  Pulse  96 ;  no  perspiration  ;  less  cough ;  respiration  24  ; 
rales  and  dulness  above  nipple  diminished ;  apex-pulsation  in 
nipple-line  and  fourth  intercostal  space ;  small  purpuric  spots  on 
feet  and  legs ;  has  been  out  of  bed  for  the  last  two  days. 

29* 
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April  8th.  Slight  cough,  with  night  sweats ;  breathing  quick  • 
tongue  clean,  and  appetite  good ;  has  gained  flesh. 

In  reference  to  the  subject  under  discussion,  the  most  note- 
worthy feature  in  this  case  is  the  multiplication  of  friction- 
sounds  in  the  site  of  the  pulmonary  artery,  a  consequence,  no 
doubt,  of  the  undulatory  movements  of  that  vessel  in  alternate 
distension  and  reaction ;  and  this,  whilst  one  inch  lower  down  a 
-  single  frottement  only  existed,  which  was  synchronous  with  the 
first  sound  of  the  heart. 

Case  XV. — Renal  Disease;  Chronic  Pericarditis;  Cardiac 
Hypertrophy  and  Hepatic  Congestion ;  Death. 

John  C,  aged  twenty-eight  years,  brewer's  carter,  of  sandy 
complexion,  admitted  September  19th,  1870.  Fourteen  weeks 
previously  his  feet  became  swollen,  and  a  fortnight  later  he  had 
palpitation,  and  he  noticed  enlargement  of  the  liver.  Three 
clays  before  admittance  he  had  bilious  vomiting  and  coughed  up 
some  florid  blood,  and  on  the  day  of  admittance  he  had  a  rigor. 
Never  had  rheumatism.  When  admitted  he  was  pale,  and  un- 
able to  retain  food  or  drink  of  any  kind.  The  vomited  matter 
was  tinged  with  bile.  Pulse  84,  regular,  and  very  weak  ;  feet 
swollen  ;  urine  l-02,  containing  lithates,  but  no  albumen;  hepa- 
tic dulness  extended  down  nearly  to  the  umbilicus,  and  upwards 
to  the  level  of  the  fifth  rib ;  epigastric  hollow  obliterated,  and 
hepatic  surface  smooth,  but  very  tender  to  pressure ;  no  dis- 
coverable splenic  enlargement ;  urgent  dry  cough,  by  which 
pain  in  region  of  liver  is  aggravated.  The  apex  of  heart  pul- 
sated two  inches  outside  the  nipple-line,  in  the  sixth  intercostal 
space ;  and  here,  for  a  period  of  two  days,  a  omit  de  cuir  neuf 
was  heard,  which  on  the  first  day  was  systolic,  and  on  the 
second  clay  diastolic  in  rhythm.  Small  doses  of  calomel  and 
James'  powder  were  given,  but  promptly  rejected ;  leeches  and 
poultices  were  applied  at  the  epigastrium ;  wine,  beef-tea,  and 
ice  were  administered.  Much  relief  was  experienced  from  the 
leeching. 

For  a  period  of  about  ten  days  the  friction-sound  now  ceased 
to  be  audible.    On  October  2nd  it  was  again  lieard,  and  was 
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then  systolic  in  rhythm ;  and  on  the  following  clay,  whilst  the 
apex  frottement  preserved  the  same  rhythm,  a  double  friction- 
sound  of  a  decided  character  was  audible  over  the  remainder  of 
the  precordium. 

The  general  condition  of  the  patient  was  now  improved;  pulse 
regular,  stomach  less  irritable,  cough  nearly  gone,  and  a  few 
rales  only  audible.  A  mercurial  and  opiate  plaster  was  applied 
to  the  precordium. 

5th.  A  fine  systolic  frottement  exists  at  apex,  but  is  not 
audible  in  axilla  ;  elsewhere  in  precordium  a  rough  double 
friction-sound  is  heard ;  oedema  of  feet,  legs,  and  scrotum. 

16th.  Since  date  of  last  report  the  prepuce  has  been  re- 
peatedly punctured  to  facilitate  micturition ;  the  pulse  varied 
much,  occasionally  intermitting;  the  stomach  continued  irritable, 
and  the  precordial  sounds  varied  little.  On  this  day,  however, 
cardiac  action  and  sounds  being  normal,  no  attrition  or  other 
sounds  are  anywhere  audible ;  precordial  dulness  of  normal 
extent;  and  stomach  capable  of  retaining  solid  food. 

18th.  The  phenomena  of  cardiac  action  are  remarkable ; 
both  sounds  are  seemingly  reduplicated,  so  that  four  sounds, 
occurring  in  rapid  succession,  correspond  to  a  single  beat  of  the 
radial  pulse,  which  is  regular,  of  moderate  strength,  and  eighty- 
four  in  the  minute.  These  reduplicated  sounds  are  in  some  de- 
gree masked,  but  they  mimic  the  normal  sounds  of  the  heart,  and 
are  audible  throughout  the  precordium.    (Bruit  de  rappel) 

On  the  following  day  (19th),  only  three  sounds  were  audible, 
the  first  two  of  which  corresponded  in  rhythm  with  the  cardiac 
impulse,  and  represented  the  normal  first  sound ;  and  on  the  20th, 
the  sounds  were  again  only  two  in  number,  and  of  the  character 
exhibited  before  the  18th,  i.e.,  slightly  dulled  but  otherwise 
normal.  The  patient  had  a  sensation  of  "  dragging  "  at  the  apex 
with  each  action  of  the  heart.  Digitalis  was  now  given  in  !T]_x 
doses  of  the  tincture  every  third  hour,  with  an  equal  quantity  of 
spirit  of  nitrious  ether.  Urine  increased  in  quantity,  and  oedema 
of  genitals  and  of  lower  limbs  decreased ;  cough  had  nearly 
ceased,  but  some  bloody  sputa  had  appeared. 

26th.  Great  oedema  of  left  arm  and  hand,  and  of  lower  limbs  ; 
pulse  108  and  weak,  but  regular ;  congestion  of  posterior  base  of 
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right  lung ;  sputa  bloody,  and  patient  somnolent,  but  hopeful. 
A  loud  bruit  de  cuir  neuf  is  audible  all  over  precordium,  also 
beneath  both  clavicles,  on  both  sides  of  back,  and  along  spine  to 
lower  dorsal  region ;  its  rhythm  is  double,  one  portion  being 
synchronous  with  the  impulse  and  first  sound,  and  the  other 
posterior  in  time  to  the  second  sound,  i.e.,  one  was  systolic,  and 
the  other  postdiastolic.  Fre'missement  perceptible  all  over  pre- 
cordium, and  a  tremulous  movement  of  the  intercostal  spaces  to 
some  extent  visible,  corresponding  in  time  with  the  double  frot- 
tement.  There  is  no  retraction  of  the  epigastrium  or  intercostal 
spaces,  and  no  distention  of  the  jugulars,  or  venous  collapse  in 
the  neck. 

27th.  The  patient  complains  of  acute  pain  in  the  region  of 
the  heart ;  at  the  base  a  loud  harsh  double  frottement  is  audible, 
and  at  the  apex  a  double  attrition-sound  of  similar  rhythm,  but 
higher  pitch,  and  musical  quality.  Precordial  pain  relieved  by 
a  leech,  from  the  bite  of  which  there  was  rather  copious  bleed- 
ing, and  on  the  following  day  the  patient  was  very  weak  ;  pulse 
96,  regular,  and  feeble  ;  cardiac  action  likewise  feeble,  and  fric- 
tion-sounds less  loud  but  otherwise  unaltered,  and  still  faintly 
audible  under  both  clavicles.  (Edema  of  genitals  and  lower 
limbs  now  extreme,  and  seems  likely  to  give  rise,  by  tension,  to 
gangrenous  inflammation  and  sloughing  of  the  integument  of  the 
thighs. 

28th.  Punctures  freely  made,  from  which  there  was  a  copious 
flow  of  serum.  The  haggard  and  wasted  aspect  of  the  face  now 
characteristic ;  breathing  much  oppressed,  and  stomach  occasion- 
ally rejects  food  and  drink.  Death  occurred  Sunday,  October 
30th. 

Post  mortem  examination  twenty -four  hours  later.  There  was 
thickening  and  opacity  of  the  peritoneum,  but  no  ascites.  The 
capsule  of  the  liver  was  thickened  and  white  over  a  space  of  one 
and  a-half  inch  in  diameter  at  each  side  of  the  suspensory  liga- 
ment. The  liver  was  somewhat  enlarged,  but  otherwise  unaltered. 
Each  pleural  cavity  contained  about  a  quart  of  clear  serum.  The 
lungs  were  sound,  with  the  single  exception  that  the  lower  lobe 
of  the  right  was  congested  and  (Edematous.  In  the  pericardium 
about  six  ounces  of  viscid  amber-tinted  liquid  were  found,  which, 
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on  microscopic  examination,  exhibited  blood-corpuscles  and  com- 
pound granular  cells.  The  heart  was  globular  in  figure,  and 
hypertrophied ;  it  weighed  eighteen  ounces.  The  left  ventricle 
was  much  hypertrophied,  and  somewhat  dilated,  its  walls  below 
the  base  being  more  than  half  an  inch  thick.  The  right  chambers 
were,  as  to  capacity  and  thickness  of  walls,  strictly  normal;  valves 
everywhere  normal  and  competent.  On  the  anterior  surface  of 
the  right  ventricle  a  patch  of  rough  fibrinous  deposit  was  found  : 
it  was  three-fourths  by  half  an  inch  in  diameter,  and  coarsely 
striated  at  an  acute  angle  with  the  long  axis  of  the  heart ;  and 
on  the  parietal  layer  of  the  pericardium  a  similar  patch,  corres- 
ponding in  situation  and  extent,  existed.  On  the  posterior  sur- 
face of  the  heart  two  patches  of  the  same  character  were  found ; 
one  upon  the  visceral,  and  the  other  on  the  parietal  pericardium. 
A  large  patch  was  likewise  found  on  the  right  auricle;  and 
I  another,  but  smaller,  on  the  left  apex.  In  these  several  situa- 
tions flakes  of  white  and  partially  attached  fibrin  depended  from 
the  surface  of  the  heart.  The  fibrin  was  everywhere  white  and 
skein-like,  and  entirely  devoid  of  blood-vessels  or  spots ;  it 
loosely  adhered  to  the  heart,  and,  microscopically  examined,  was 
filamentous  in  structure.  Kidneys  small,  granular,  and  pale ;  on 
section,  cortex  was  thick,  and  presented  excess  of  fibrous  struc- 
ture, with  much  fat  in  granules  and  large  masses ;  surface  of  sec- 
tion was  generally  pale,  and  pyramids  reduced  in  size. 

This  case  well  illustrates  the  unsteadiness  of  the  abnormal 
sounds,  as  to  number,  rhythm,  and  site.  The  loudness  and  the 
extensive  diffusion  of  the  frottement  in  connexion  with  hyper- 
trophy of  the  heart ;  and  the  blanched  appearance,  low  organiza- 
tion, and  non-adhesive  character  of  the  effused  lymph,  distinctive 
of  chronic  pericarditis  of  renal  origin,  are  likewise  noteworthy. 

Case  XVI. — Circumscribed  Pericarditis  engaging  the  Root  of  the 
Pulmonary  Artery  only ;  Persistent  Frottement ;  Recovery. 

Mary  A.  K,  aged  thirty-two  years,  admitted  into  hospital, 
January  13th,  1872,  for  mild  rheumatism  engaging  the  smaller 
joints  of  feet  and  hands,  and  attended  with  perspiration  and- 
vascular  excitement.   Had  a  similar  attack  twelve  years  pre- 
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viously.  Two  days  after  admittance  a  faint  double  friction- 
sound  was  heard  over  the  root  of  the  pulmonary  artery ;  it  was 
not  attended  with  frdmissement,  and  was  inaudible  elsewhere. 
The  patient  was  restored  to  perfect  health  in  the  course  of  a 
fortnight,  under  alkaline  treatment ;  but  the  friction-sound  in 
the  original  situation,  to  the  left  of  the  sternum,  continued  un- 
altered at  the  date  of  her  discharge. 

Case  XVII. — Circumscribed  Pericarditis ;  Recovery. 

Kate  M.,  aged  fourteen  years,  admitted  February  7th,  1872. 
Two  days  before,  she  complained  of  pain  in  the  feet,  and  on  the 
date  of  admittance,  in  the  right  hand,  the  fingers  of  which  were 
swollen.  Pulse  96,  regular ;  pericardial  systolic  frottement  con- 
fined to  root  of  pulmonary  artery,  and  accompanied  with  feeble 
fremitus  at  acme  of  expiration.  Discharged  cured  after  a  few 
weeks'  residence,  the  pericardial  attrition-sound  having  con- 
tinued unaltered  up  to  that  date. 

Case  XVIII. — Rheumatic  Pericarditis  with  Effusion ;  Recovery. 

James  F.,  aged  seventeen  years,  admitted  under  Dr.  Nixon, 
November  17th,  1871.  At  Doctor  Nixon's  request  I  examined 
the  patient,  and,  by  his  kind  permission,  learned  the  following 
particulars  respecting  him.  He  had  always  been  delicate,  and 
had  rheumatism  three  years  previously ;  was  again  attacked  with 
pain  and  swelling  of  the  small  joints  of  the  feet  a  few  days  prior 
to  admittance.  The  disease,  as  commonly  happens  in  such  cases, 
migrated  to  the  hands,  and  the  patient  was  suffering  acutely 
when  I  visited  him  with  Dr.  Nixon.  The  pulse  was  rapid,  but 
regular ;  the  superficial  epigastric  veins  engorged  and  tortuous, 
but  no  venous  congestion  of  the  neck ;  precordial  dulness  normal 
in  extent ;  the  heart's  action  tumultuous,  but  its  soimds  normal, 
with  this  exception,  namely,  that  in  the  second  intercostal  space 
of  the  left  side,  close  to  the  sternum,  and  over  a  space  equal  in 
size  to  the  bell-end  of  the  stethoscope,  a  sharp  grating  noise 
accompanied  the  second  sound ;  a  fremitus  was  likewise  per- 
ceptible in  the  same  situation ;  but  neither  phenomenon  was 
elsewhere  discoverable. 
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Having  never  previously  heard  a  single  pericardial  friction- 
sound  of  diastolic  rhythm,  I  expressed  the  opinion  that  the  sound 
in  question  was  an  example  of  the  exceedingly  rare  phenome- 
non, a  regurgitant  murmur  in  the  pulmonary  artery. 

In  the  course  of  a  few  days  loud  and  characteristic  pericardial 
friction-sound  of  double  rhythm  was  audible  throughout  the 
precordiuin,  and  no  doubt  could  exist  as  to  the  nature  of  the 
case.  Effusion  rapidly  set  in,  and  the  patient  for  several  days 
was  on  the  point  of  death;  but,  under  the  judicious  treat- 
ment of  Dr.  Nixon,  with  a  mild  preparation  of  iron,  and  an 
ample  allowance  of  wine,  the  liquid  effusion  was  gradually  dis- 
persed, the  double  frottement  returned,  and  ultimately  ceased, 
the  superficial  venous  engorgement  of  the  abdomen  disappeared, 
and  the  patient,  restored  to  comparatively  good  health,  was  dis- 
charged. 

I  did  not  at  the  time  venture  upon  an  explanation  of  the 
localized  venous  engorgement  of  the  abdominal  wall ;  nor  have 
I  since  been  able  to  suggest  a  plausible  solution  of  the  difficulty. 
The  strictly  diastolic  rhythm  of  the  localized  pericardial  friction- 
sound  at  the  outset,  constitutes,  however,  the  principal  feature 
of  interest  in  this  case;  it  is  the  only  example  of  the  kind  I  have 
met  with.  The  error  of  diagnosis  arising  from  the  rarity  and 
eccentric  character  of  the  phenomenon,  which  the  harsh  quality 
of  the  sound  should  have  prevented,  was  quickly  and  rudely  ex- 
posed in  the  progress  of  the  case. 

Case  XIX. — Rheumatic  JSndo-pericarditis ;  Recovery. 

Matthew  R,  aged  thirty-three  years,  carpenter,  intemperate, 
admitted  March  11th,  1872,  for  subacute  rheumatism  engaging 
the  smaller  joints  of  the  feet  and  hands,  and  migratory  in  charac- 
ter. He  was  thin,  pale,  and  weak,  suffering  much  from  articular 
pain,  which  deprived  him  of  sleep,  but  was  not  accompanied  by 
swelling  or  cardiac  complication.  The  treatment  consisted  in 
large  doses  (fifteen  and  thirty  grains  respectively)  of  bicarbonate 
and  acetate  of  potash,  with  five  drops  of  tincture  of  aconite,  re- 
peated every  second  hour :  it  was  not,  however,  attended  with 
much  benefit.  Opium  was  subsequently  given  in  gr.  j  doses 
every  fourth  hour,  with  decided  relief  of  pain ;  and  the  affected 
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joints  were  stuped  with  warm  laudanum,  and  wrapped  in  carded 
cotton. 

March  25th.  Pulse  96,  soft,  and  regular  ;  some  blood  in 
sputa ;  base  of  left  lung  congested,  and  loud  sawing  frottement 
audible  all  over  precordium  and  left  front;  also  towards  the 
right  side,  as  far  as  the  right  sterno-clavicular  articulation,  but 
not  in  the  neck  or  posteriorly ;  it  is  double,  corresponding  to  the 
sounds  of  the  heart,  but  audible  during  expiration  only ;  no  fU- 
missement,  or  carotid  pulsation ;  stabbing  pain  at  the  apex  of  the 
heart;  breathing  tranquil,  and  24  in  the  minute.  Precordial 
pain  was  entirely  relieved  by  the  application  of  two  leeches,  fol- 
lowed by  a  warm  poultice.  Calomel  was  given  in  doses  of  gr. 
j  every  hour.  On  the  following  day  a  mitral  systolic  and  sub- 
stitutive murmur  existed  at  the  apex ;  and  on  the  27th,  a  single 
friction-sound  was  audible  at  the  left  base,  and  at  the  apex  a 
double  frottement,  through  which  the  soft  systolic  mitral  murmui- 
was  distinguishable.  Pulse  108.  No  increase  of  precordial  dul- 
ness.  This  man  was  discharged  in  the  first  week  of  April  quite 
free  from  pain.  No  precordial  friction-sound  then  existed,  but 
the  apex-systolic  murmur  was  still  distinctly  audible. 

Case  XX. — Strain,  folloioed  by  Pain  in  the  chest,  Dyspnoza,  and 
Dysphagia;  Dulness  on  Percussion  over  the  left  side  of  the 
chest  with  absence  of  Respiratory  sound  and  of  Vocal  Fremi- 
tus ;  Displacement  of  the  Heart  to  right  side ;  Pericardial 
Frottement  ;  Remarkable  Rapidity  of  Pidse  ;  Aggravated 
Dyspnoia,  and  Orthopncea ;  Death  by  Asthenia.  Copious 
Effusion  of  Serum  into  the  left  pleural  cavity ;  Cancerous 
Solidification  of  the  left  lung,  with  Adhesion  to  the  Pericar- 
dium and  chest-wall,  and  remarkable  Cancerous  Tliickening 
of  the  left  pleura ;  Cancerous  Transformation  of  tJie  base  of 
the  right  lung  and  right  pleura  in  an  earlier  stage,  with 
Adhesion  of  the  Lung  to  the  chest-wall;  Cancerous  Pericar- 
ditis, with  Partial  Adhesion  to  the  Heart,  which  was  soft, 
but  not  otherwise  diseased ;  Cancer  of  the  liver,  mesentery, 
omenta,  and  left  supra-renal  capside. 

Michael  E.,  aged  twenty-two,  a  labourer,  was  admitted  into  the 
Mater  Misericordise  Hospital  on  the  2nd  of  January,  1866.  He 


CASES  OF  PEEICAItDITIS. 


459 


had  enjoyed  general  good  health  up  to  July  of  the  preceding  year, 
when,  on  pushing  from  him  with  both  his  hands  a  large  clamp 
of  turf,  he  experienced  in  the  region  of  the  heart  a  sensation  as 
if  something  had  burst,  followed  by  a  feeling  of  scalding  and 
tightness,  and  by  shortness  of  breath ;  his  head  "  swam,"  his  sight 
became  dim,  and  he  was  obliged  to  sit  down.  After  a  few  hours 
he  recovered  sufficiently  to  be  able  to  go  home.  This  feeling 
in  the  region  of  the  heart  continued  some  days  ;  it  then  passed 
away,  and  his  breathing  was  so  much  improved  that  he  was  able 
to  resume  his  work.    He  did  not,  however,  feel  quite  well. 

About  three  months  subsequently  he  felt  some  difficulty  in 
swallowing.  The  morsel  in  its  descent  was  stopped  behind  the 
lower  end  of  the  sternum  and  returned  some  distance,  but  after 
an  effort  it  passed  onwards  into  the  stomach.  After  swallowing 
a  few  mouthfuls  in  this  way  the  food  passed  with  less  difficulty. 
Liquids  passed  with  facility,  but  he  could  not  swallow  solids 
without  taking  a  mouthful  of  drink. 

About  this  time,  also,  he  caught  cold  whilst  attending  his 
mother  in  her  last  illness,  and  had  cough,  muscular  pains  in  the 
neck  and  back,  and  stitch  in  the  left  side.  Whilst  journeying 
to  town  on  the  preceding  clay  he  became  jaundiced  in  the  train. 
When  admitted,  he  was  of  a  deep  lemon-colour,  and  the  urine 
was  loaded  with  bile-pigment.  Dysphagia  as  above  described. 
Pulse  108,  and  feeble,  but  regular ;  respiration  36 ;  tongue 
slightly  coated ;  orthopncea ;  liver  prominent,  especially  the  left 
lobe,  tender  to  pressure,  and  projecting  two  inches  below  the 
costal  cartilages ;  bowels  constipated.  Left  side  of  chest  uni- 
versally and  absolutely  dull,  and  on  this  side  no  respiratory 
sound  audible  except  posteriorly,  above  the  angle  of  the  scapula, 
where  it  was  faintly  bronchial,  and  where  likewise  the  voice 
was  £egophonic;  vocal  vibration  was  abolished  on  this  side, 
which  in  girth  exceeded  the  right  by  half  an  inch,  was  smooth 
by  obliteration  of  the  intercostal  spaces,  and  motionless  during 
respiration.  Behind  the  anterior  fold  of  the  axilla  some  distended 
superficial  veins  were  visible.  The  heart  pulsated  strongly  be- 
hind the  right  margin  and  lower  portion  of  sternum ;  its  sounds 
were  clear  and  unassociated  with  murmur.  Preceding  the  first 
sound,  however,  an  obscure  grating,  regarded  as  pericardial,  was 
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audible.  On  the  following  clay  this  grating  sound  was  some- 
what « to-ancl-fro "  in  character.  The  pulsations  of  the  heart 
were  heard  all  over  the  chest,  but  were  especially  loud  over  the 
left  side,  and  were  transmitted,  but  not  with  intensity,  in  the 
course  of  the  aorta.  Over  the  right  side  resonance  was  clear, 
and  respiration  loud. 

Six  leeches  were  applied  to  the  epigastrium,  followed  by 
a  poultice  ;  and  two  grains  of  mercury  with  chalk,  and  an  equal 
quantity  of  J ames'  powder,  were  given  every  third  hour. 

January  6th.  Pulse  162,  weak,  and  intermitting;  respira- 
tion 42. 

7th.  Cannot  lie  down ;  dyspnoea  very  urgent ;  takes  rest  by 
leaning  over  on  a  pillow  placed  upon  a  table  to  his  left ;  no 
lividity  of  surface;  crepitus  heard  in  right  mammary  region; 
respiration  and  resonance  elsewhere  normal  on  that  side ;  peri- 
cardial frottement  no  longer  audible.  To  have  a  terebinthinate 
enema,  and,  every  fourth  hour,  a  draught  composed  of  sulphuric 
ether,  3ss,  and  sedative  liquor  of  opium,  1T\_  xv. 

8th.  Dulness  over  base  of  right  lung  posteriorly,  and  friction 
in  mammary  region,  where  crepitus  had  been  previously  heard. 
Up  to  this  date  the  diagnosis  was  by  no  means  clear.  The  his- 
tory of  the  case,  and  the  existence  of  dysphagia  were  suggestive 
of  aneurism ;  but  there  were  obvious  and  insuperable  objections 
to  this  view. 

9th.  Pulse  174  ;  respiration  42  ;  great  respiratory  distress, 
and  fulness  with  pain  in  epigastrium. 

13th.  Has  improved  under  the  use  of  mercurial  inunction, 
aperient  enemata,  blisters  applied  over  the  chest  and  epigas- 
trium, and  repetition  of  anodyne  draughts.  Can  now  swallow 
solids  in  small  morsels.  Heart's  sounds  most  distinctly  audible 
over  miclsternum,  where  a  soft  bellows-murmur  preceded  the 
first  sound,  but  fell  short  of  it.  No  lividity  or  oedema ;  jaundice 
continued. 

15th.  Is  sinking.  Voice  nasal,  and  diptheritic  deposit  on 
inside  of  cheeks.    Died  at  8  p.m. 

Body  examined  fourteen  hours  after  death ;  was  rigid,  and  not 
much  emaciated. 

Abdomen.    Peritoneum  greatly  thickened,  and  opaque ;  liver 
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much  enlarged,  olive-coloured,  and  exhibiting  several  large  can- 
cerous nodules  upon  its  surface,  and  throughout  its  substance  ; 
gall-bladder  large  and  distended  with  bile ;  pancreas  had  been 
converted  into  a  large  nodulated  scirrhus  mass,  involving  the 
common  biliary  duct.  The  mesentery  and  omenta  were  pervaded 
by  cancerous  nodules,  varying  in  size  from  that  of  duck-shot  to 
that  of  a  musket-ball.  Pdght  supra-renal  capsule  attached  to 
liver,  and  in  a  state  of  cancerous  transformation.  Left  capsule, 
both  kidneys,  spleen,  and  hollow  viscera,  healthy. 

Chest.  Left  pleural  cavity  full  of  straw-coloured  serum,  and 
pleura,  both  parietal  and  pulmonary,  greatly  thickened  and 
roughened  by  cancerous  nodules  and  effused  lymph,  the  latter 
quite  as  thick  as  upper-leather.  Both  lungs  were  attached  to  the 
walls  of  the  chest  by  adhesions  which,  posteriorly,  were  remark- 
ably strong.  The  anterior  edge  of  the  left  lung  was  incorporated 
with  the  pericardium  by  thickened  pleura,  which  here  was  as 
thick  as  sole-leather.  On  section,  the  lung  was  found  to  have 
been  converted  into  a  mass  of  scirrhus ;  it  was  solid,  rigid,  and 
heavy.  The  base  of  the  right  lung  was  similarly  altered,  but  in 
an  earlier  stage ;  the  pulmonary  pleura  was  thickened,  and  from 
its  deep  surface  thick  bands  passed  into  the  substance  of  the 
lung,  branching,  and  dividing  the  surface  of  section  into  poly- 
gonal areolae,  in  which  healthy  and  crepitant  lung  tissue  was 
lodged.  The  apex  of  the  right  lung  was  apparently  sound,  and 
was  resonant  and  crepitant.  The  surface  of  the  heart  was  rough 
and  granulated ;  it  was  of  a  dark  red  colour,  and  attached  to  the 
pericardium  by  reticidated  bands  of  adhesion,  which  were  easily 
broken  clown,  and  obviously  recent.  The  heart  was  soft,  and 
the  valves  were  all  in  a  healthy  state. 
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DISEASES  OF  THE  SUBSTANCE  OF  THE  HEART. 

Diseases  of  the  substance  of  the  heart  may  be  conveniently 
divided  into : 

1.  Morbid  changes  of  volume. 

(a)  Hypertrophy. 

(b)  Atrophy. 

(c)  Dilatation. 

(d)  Aneurism. 

2.  Changes  in  consistence. 

(a)  Softening  (inflammatory,  typhoid,  fatty). 

(b)  Induration. 

3.  Adventitious  products. 

(a)  Adipose  (fatty  accumulation,  fatty  substitution,  fatty 

transformation). 
(&)  Hydatids. 

(c)  Fibroid  growth  (hyperplasia). 

(d)  Osteoid  growth. 

(e)  Tubercle. 

(/)  Cancer  (medullary,  scirrhus,  melanotic). 
{g)  Syphiloma. 

4.  Wounds  of  the  heart. 

5.  Phlegmasia^ 

(a)  Myocarditis. 

Hypertrophy  of  the  heart  is  due  essentially  to  an  effort  of  com- 
pensation. The  heart  being  in  a  state  of  healthy  nutrition,  it 
suffers,  owing  to  one  or  more  of  the  causes  to  be  presently  enu- 
merated, from  a  derangement  of  the  normal  equilibrium  between 
its  dynamic  capacity,  as  the  central  organ  of  the  circulation,  and 
the  conducting  properties  of  the  vascular  system. 

Bertin  describes  hypertrophy  and  atrophy  as  the  result  of  an 
"  augmentation  "  and  a  "  diminution  "  of  nutrition,  respectively ; 
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whilst  induration  and  softening  he  regards  as  "  alterations  "  of 
i  nutrition.* 

Lebert  defines  hypertrophy,  in  general,  as  "  an  augmentation 
of  the  essential  constituent  molecules  of  a  tissue  or  organ,  a 
veritable  increase  of  nutrition,  with  excess  of  its  materials."! 

1  As  regards  the  heart,  Eindfleisch  understands  hypertrophy  to  be 
"  an  increase  of  the  volume  of  the  heart,  which  has  its  foun- 
dation in  a  hyperplasia  of  the  myocardium."| 

According  to  the  last  named  writer,  therefore,  hypertrophy  of 
the  heart  has  always  an  inflammatory,  and  therefore  a  morbid 
origin.  This  doctrine  may,  however,  be  questioned  on  two 
grounds ;  namely,  the  presence,  by  universal  admission,  of  the 
products  of  inflammation  in  hypertrophied  hearts  only  excep- 
tionally ;  and  the  strict  proportion  observed,  as  in  all  other 
examples  of  muscular  hypertrophy,  between  the  increase  of 
development  of  the  heart  and  the  augmentation  of  its  func- 

i  tion,  in  every  case,  without  exception,  of  hypertrophy  of  that 
organ. 

Hypertrophy  of  the  heart  maybe  either  general  or  partial;  and, 
being  the  result  of  an  effort  of  compensation,  it  implies  either 
that  the  portion  affected,  if  in  a  healthy  state,  has  undergone 
simple  increase  in  the  thickness  of  its  walls,  proportionate  to 
the  difficulty  imposed  upon  it  in  carrying  on  the  circulation ; 
or  that,  being  incapacitated  for  such  increase  beyond  a  certain 
limit,  by  malnutrition,  or  degenerative  change,  it  has  yielded  to 
the  obstacle  opposed  to  it,  and  become  also  dilated. 

Hence  there  can  be  only  two  forms  of  hypertrophy ;  namely, 
the  simple  form,  in  which  the  walls  are  thickened  without  alte- 
ration in  the  size  of  the  cavity;  and  the  excentric  form,  in  which 
the  walls  are  thickened  and  the  cavity  dilated. 

To  these  two  varieties  of  hypertrophy,  Bertin§  has  added  a 
third,  which  he  names  concentric.  In  this,  the  walls  are  thick- 
ened, and  the  cavity  is  reduced  in  capacity.    Hope  recognizes,  || 

*  Maladies  die  Cceur,  p.  345. 

t  Traite  d'Anatomie  Pathologiqiie,  1857,  torn,  i.,  p.  85. 

I  Text-Booh  of  Pathological  Anatomy,  1872,  p.  226. 

§  Mem.  de  VAcadimie  Royale  des  Sciences,  1811  ;  Traite'  des  Maladies  du  Cceur 
1824,  p.  283.  ' 

II  The  Diseases  of  the  Heart  and  the  Great  Vessels,  third  edition,  1839,  p.  234. 
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as  the  equivalents  of  the  foregoing,  three  forms  of  hypertrophy, 
namely : 

1.  Simple  hypertrophy. 

2.  Hypertrophy  with  dilatation  (active  aneurism  of  Corvisart, 

excentric  or  aneurismal  hypertrophy  of  Bertin). 

3.  Hypertrophy  with  contraction  (concentric  hypertrophy  of 

Bertin). 

Of  the  second  or  excentric  variety,  two  forms  have  been  recog- 
nized ;  namely  (a)  that  in  which  the  walls  are  thickened  and 
the  cavity  dilated ;  and  (5)  that  in  which  the  cavity  is  dilated, 
but  the  walls  retain  their  natural  thickness. 

This  latter  form  Hope  recognizes  under  the  designation  of 
"hypertrophy  by  increased  extent  of  the  walls;"  and  Latham 
by  the  more  simple  and  appropriate  title  of  "  proportionate  "* 
hypertrophy.  But  inasmuch  as  the  state  of  hypertrophy  is 
constituted  essentially  by  thickening  of  the  walls,  I  cannot 
admit  this  sub-variety,  in  which  that  condition  is  absent.  I 
prefer  including  it  in  the  category  of  dilatations,  under  the  title 
of  the  simple  form  of  that  condition  of  the  heart.  The  states  of 
hypertrophy  and  dilatation  being  relative,  must  be  judged  by 
reference  to  a  fixed  standard  of  comparison. 

Laennec  roughly  estimated  the  volume  of  the  heart,  the 
thickness  of  its  walls,  and  the  capacity  of  its  chambers,  abso- 
lutely and  relatively,  as  follows : — "  The  heart,  comprising  the 
auricles,  ought  to  have  a  size  equal  to,  a  little  less,  or  a  very 
little  larger  than,  the  fist  of  the  subject.  The  walls  of  the  left 
ventricle  ought  to  have  a  thickness  a  little  more  than  double 
that  of  the  walls  of  the  right ;  they  ought  not  to  collapse  when 
an  incision  is  made  into  the  cavity.  The  right  ventricle,  a  little 
larger  than  the  left,  and  having  larger  columnse  carnese  notwith- 
standing the  inferior  thickness  of  its  walls,  ought  to  collapse 
when  an  incision  has  been  made  into  it."t 

Bouillaud's  measurements,  though  admittedly  based  on  insuf- 
ficient data,  may  be  regarded  as  approximately  correct.J 

He  estimated  the  volume,  weight,  and  thickness  of  the  heart 

*  Lectures,  etc,,  comprising  Diseases  of  the  Heart,  1846,  vol.  ii.,  p.  182. 
f  Opus  citat.,  vol.  ii.,  p.  404. 

X  Vide  antea,  p.  40,  for  Table  of  Comparative  Measurements,  etc.,  relating  to 
normal  heart. 
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in  the  young  and  in  the  adult  subject  respectively  under  three 
heads,*  viz. : 

1.  Normal  heart. 

2.  Atrophied  heart. 

3.  Hypertrophied  heart. 

Of  the  normal  heart 


The  maximum  weight  is 
The  minimum  ,, 
The  mean  ,, 


Ozs. 
11 
6 


Drms. 
0 
2 
3 


The  average  weight  of  the  heart  in  males,  between  the  ages  of 
twenty -five  and  sixty  years,  he  estimates  at  eight  to  nine  ounces; 
and  between  sixteen  and  twenty-five  years,  one  to  two  ounces 
less.  In  persons  very  large  and  strong,  it  might  amount  to 
eleven  ounces  without  transgressing  the  limits  of  health.  In 
females,  the  weight  of  the  heart  is  less  than  the  above  by  an 
undetermined  quantity. 

Circumference  of  the  normal  heart  at  the  base  of  the  ven- 
tricles : 


Maximum 
Minimum 
Mean 


Inches. 
10 


Length  from  root  of  aorta  to  apex  : 


Maximum 
Minimum 
Mean 


4 

3 
3 


Lines. 

6 
0 
9 


0 

2i 
U 


Transverse  diameter  a  little  below  base  of  ventricles 


Maximum 
Minimum 
Mean 


Thickness  of  walls  of  left  ventricle  at  base  : 


Maximum 
Minimum 
Mean 


Right  ventricle  at  base  : 


Maximum 
Minimum 
Mean 


4 

3 
3 


0 
0 
0 


34 

14  to  2 

2* 


*  TraiU  Clinique  des  Maladies  du  Cceur,  1835,  torn,  i.,  Prolegomenes,  p.  3-4. 
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A  general  estimate  of  the  thickness  of  the  ventricular  walls 
would  yield, 


For  the  left  ventricle 
For  the  right  ventricle 


Lines. 

7 
84 


From  sixteen  to  forty  years,  the  thickness  increases,  being 
greater  in  persons  of  strong  build  and  tall,  than  in  those  of 
opposite  physique. 

Thickness  of  interventricular  septum  is  11  lines. 


Thickness  of  walls  of  left  auricle : 


Maximum 
Minimum 
Mean 


Lines. 
2 

..  Jtol 


Thickness  of  right  auricle 

Maximum 
Minimum 
Mean 


1 

1 


As  to  capacity,  each  of  the  ventricles  would  contain  a  pullet's 
egg,  but  the  right  somewhat  exceeds  the  left  in  size.  The 
auricles  are  equal  in  capacity  respectively  to  the  corresponding 
ventricles,  the  right  somewhat  exceeding  the  left. 

Clendinning,  as  quoted  by  Hope,*  gives  the  following  as  the 
average  weight  of  the  heart  in  the  male  and  female  respectively, 
from  fifteen  years  upwards : 


15  to  30  years 
30  to  50  „ 
50  to  70  „ 
70  and  upwards 


Males.  Females. 
8^  ozs.  81  ozs. 
H  „  H 

9ir  jt  8  ,, 


8 


Maximum  weight 
Minimum  ,, 
Mean  ,, 


Atrophy. 

200  grammes 
135  „ 
175  „ 


Normal  State. 

350  grammes. 
200  „ 
262  „ 


Opus  citat.,  p.  237. 
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Maximum  weight  of  heart 
Minimum  ,, 
Mean  „ 


Hypertrophy. 
688  grammes 


Normal  state. 
850  grammes. 


838 


200 
262 


mi 


Thus,  the  heaviest  heart  which  Bouillaud  has  met  with 
weighed  only  twenty-one  and  a-half  ounces. 

Lobstein  has  seen  one  of  thirty -two  ounces. 

The  heaviest  heart  which  I  have  met  with  in  my  own  practice 
weighed  only  thirty-two  and  a-half  ounces  ;  but  I  have  seen  and 
preserved  one  obtained  from  a  patient  of  my  colleague,  Dr.  John 
Hughes,  which  weighed  forty-two  ounces. 

Hope  mentions  one  which  he  had  seen  of  forty-four  ounces 
in  weight.* 

Doctor  Stokes,  as  already  mentioned,  exhibited  at  the  Patho- 
logical Society  a  heart  which  had  been  the  subject  of  valvular 
disease  and  adhesion  of  the  pericardium,  yielding  the  enormous 
weight  of  four  pounds  and  two  ounces,  avoirdupoise.  Allan 
Burns  adduces  the  authority  of  Lieutaud  for  the  description  of  a 
heart  which  weighed  five  pounds ;  and  he  mentions  an  example 
of  simple  hypertrophy  of  "several  pounds  weight,"  which  he  had 
himself  seen.t 

Thus,  it  is  manifest  that  the  maximum  weight  of  an  hypertro- 
phied  heart  witnessed  by  Bouillaud  has  been  greatly  exceeded. 
Nor  can  I  admit  his  assertion  that  a  heart  of  eleven  ounces, 
although  close  on  the  confines,  is  not  within  the  limits  of  mor- 
bid growth.  I  am  willing  to  believe  that  in  a  strong  man  of 
very  active  habits,  a  heart  of  eleven  ounces  may  consist  with 
a  state  of  apparent  health,  the  enjoyment  of  society,  and  even 
a  continuance,  without  abatement,  of  active  duties  and  indul- 
gences. But,  in  such  a  case,  an  attack  of  serious  illness  of  any 
kind,  especially  one  of  an  acute  febrile  character,  will  show,  by 
the  tumultuous  action  of  the  heart,  and  by  its  early  failure,  that 
the  condition  of  that  organ,  antecedent  to  present  illness,  was 
not  that  of  health. 

*  A  Treatise  on  the  Diseases  of  the  Heart  and  Great  Vessels,  1839,  p.  237. 
t  Observations  on  some  of  the  Most  Frequent  and  Important  Diseases  of  the  Heart 
etc.,  1809,  p.  40. 
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Hypertrophy  of  the  chambers  of  the  heart  may  be  primary  or 
consecutive,  and  due  to  : 

1.  Mechanical  obstruction  to  the  circulation,  arising  from 

(a)  Obstruction  at  valvular  orifice  in  front. 

(b)  Incompetence  of  valves  in  front. 

(c)  Incompetence  of  valves  behind  (mitral). 

(d)  Eigidity  of  main  arteries. 

(e)  Spasmodic  resistance  of  small  arteries. 

2.  Habitual  over-exertion  of  the  voluntary  muscular  system. 

3.  Habitual  nervous  excitement  of  the  heart. 

The  two  last  mentioned  causes  (ISTos.  2  and  3)  are  alone 
capable  of  producing  primary  or  uncomplicated  hypertrophy  of 
the  heart ;  but,  inasmuch  as  hypertrophy  without  complication, 
causative  of,  or  dependent  upon  it,  is  never  fatal,  the  opportunity 
for  examining  a  heart  affected  with  this  form  of  hypertrophy, 
unassociated  with  antecedent  or  consecutive  disease,  is  pre- 
sented only  where  death  in  such  a  case  is  caused  by  acute 
febrile  disease,  or  by  accident. 

The  changes  consecutive  to  hypertrophy  of  the  heart,  and  in 
the  order  of  their  frequency,  are, 

1.  Tissue  degeneration  of  the  heart,  granular  and  fatty. 

2.  Dilatation  of  either  ventricle,  or  of  both  ventricles. 

3.  Atheroma  of  the  aorta  and  its  branches. 

4.  Dilatation  of  the  aorta,  and  consequent  inadequacy  of  the 

aortic  valves. 

5.  Fatty  degeneration  of  the  kidneys. 

6.  Calcareous  transformation  of  the  aortic  valves. 
Hypertrophy  of  the  heart  from  severe  and  long-continued 

mechanical  labour  is  the  result  of  a  compensatory  effort  on  the 
part  of  that  organ  ;  additional  duty  has  been  imposed  upon  it ; 
its  rate  and  force  of  contraction  have  been  proportionately  in- 
creased, and  so  long  as  its  nutrition  may  be  quickened  in  an 
equal  ratio,  so  long  will  increase  in  the  thickness  of  its  walls 
keep  pace  with,  and  strictly  counterbalance  exaggerated  func- 
tion. Ultimately,  however,  owing  to  impairment  of  primary 
digestion,  or  of  assimilation,  nutrition  fails,  or  rather,  it  is  no 
longer  capable  of  being  maintained  at  this  high  standard ;  de- 
generative changes  in  the  tissue  of  the  heart  are  now  set  up ;  its 


VARIETIES  OF  HYPERTROPHY  OF  THE  HEART. 


469 


power  of  resistance  to  excentrie  pressure  is  proportionately  les- 
sened, and  dilatation  follows.  Concurrently  with  degeneration 
of  the  heart,  but  oftener  consecutively  to  it,  atheromatous  change 
in  the  coats  of  the  aorta  and  smaller  arteries  takes  place,  and 
the  kidneys  undergo  the  fatty  change  of  structure.  The  period 
occupied  by  these  successive  processes  may  be  very  considerable, 
varying  from  six  months  to  as  many  years ;  and  should  the  case 
in  its  complex  form  be  now  for  the  first  time  presented  to  a 
physician,  it  would  be  difficult  indeed  to  determine  with  cer- 
tainty the  order  of  sequence  of  the  several  changes  indicated. 

I  have  no  doubt  whatever  that  hypertrophy  of  the  heart,  ari- 
sing primarily  from  excessive  muscular  exertion,  or  from  habi- 
tual emotional  excitement,  whether  of  joy,  fear,  anxiety,  or  anger, 
but  ultimately  associated  with  renal  disease  by  general  progres- 
sive degeneration  of  tissue,  has  been  repeatedly  set  down  as  a 
consequence  of  the  renal  affection. 

Doctor  Quain*  classifies  all  cases  of  hypertrophy  of  the  heart 
under  three  heads,  according  to  the  tissue  primarily  and  prin- 
cipally involved ;  namely,  hypertrophy  of, 

1.  The  muscular  tissue. 

2.  The  connective  tissue. 

3.  The  adipose  tissue. 

The  causes  of  hypertrophy  he  regards  as  of  three  kinds ;  viz., 

1.  Nervous. 

2.  Mechanical. 

3.  Nutritive. 

The  first  is  exemplified  in  the  primary  enlargement  so  com- 
mon in  periods  of  popular  excitement.  The  second  class  of 
causes  may  be  located  in  the  heart  itself,  in  the  great  vessels, 
or  m  the  small  and  distant  vessels,  as  exemplified  in  Bright's 
disease,  and  in  pregnancy. 

The  causes  which  operate  through  nutrition  maybe  general 
(ansemic)  or  local  (inflammatory) ;  they  are  exemplified  respec- 
tively in  the  enlargement  of  anaemia,  which,  however,  is  usually 
the  result  of  dilatation  rather  than  hypertrophy;  and  in  that 
consecutive  to  pericarditis,  and  to  inflammation  of  the  con- 
nective tissue  of  the  heart.    In  both  these  latter  instances  the 

•Lumleian  Lectures,  Medical  Times  and  Gazette,  March  23rd,  1872. 
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enlargement  is  due  to  hypertrophy  of  the  interstitial  fibrous 
tissue  of  the  heart,  and  constitutes  a  veritable  hyperplasia ;  it 
is  remarkably  prone  to  changes  of  degeneration. 

In  connective  tissue  hypertrophy,  Quain  remarks,  the  walls 
are  dense  and  leathery,  and  the  colour  of  various  tints,  from 
that  of  muscular  fibre  to  a  light  grey  hue. 

Under  the  microscope  fibrous  tissue  is  seen  in  all  stages  of 
development  between,  and  pressing  upon,  the  muscular  fibre. 

Corvisart  long  since  described  this  form  of  hypertrophy  of  the 
heart,  and  attributed  it  to  inflammation  of  the  connective  tissue 
of  the  organ.* 

Eokitansky  even  doubts  the  increase  of  muscidar  substance 
in  any  form  of  hypertrophy,  and  intimates  that,  in  his  opinion, 
the  increased  bulk  is  due  in  all  cases  to  excessive  development 
of  the  areolar  tissue  of  the  organ.-f- 

Laennec,  Sir  W.  Jenner,  Williams,  and  Ormerod,  have  like- 
wise recognized  hypertrophy  of  the  areolar  tissue  of  the  heart. 

Nevertheless,  I  doubt  that  it  constitutes  a  form  of  hypertrophy 
involving  increased  volume  of  the  heart.  Hypertrophy  of  the 
connective  tissue  of  other  organs,  the  liver,  the  spleen,  and  the 
lungs,  leads  to  atrophy  and  general  diminution  of  volume,  not  to 
hypertrophy  of  their  parenchyma.  I  have  not  met  with  an  ex- 
ample of  hypertrophy  of  the  heart,  excepting  those  in  which  its 
bulk  was  increased  from  superficial  deposit  of  fibrin,  the  result 
of  repeated  accessions  of  pericarditis,  in  which  increased  de- 
velopment of  connective  tissue  was  the  cause  of  augmentation 
of  its  volume.  It  is  theoretically  conceivable  that  plastic  exuda- 
tion, following  close  upon  inflammatory  irritation  of  the  fibrous 
tissue  of  the  heart,  might  give  rise  to  enlargement  of  the  whole 
organ.  But  even  in  passive  or  glandular  organs,  as  is  well 
known,  such  effect,  though  actually  produced,  is  only  tempo- 
rary, atrophy  and  induration  being  consecutive  and  proximate 
changes.  In  the  heart,  subject  as  that  organ  is  to  the  operation 
of  high  pressure  from  within,  repeated  fifty  to  eighty  times  or 
oftener  every  minute,  and  tending  to  stretch  its  walls  and  di- 

*  A  Treatise  on  the  Diseases  and  Organic  Lesions  of  the  Heart  and  Great  Vessels 
translated  by  Hebb,  p.  56. 

t  Pathological  Anatomy,  Sydenham  Society's  edition,  vol.  i.,  p.  40. 
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late  its  cavities,  hyperplastic  increase  of  the  fibrous  element,  by- 
lessening  the  resisting  power  of  its  walls  to  internal  pressure, 
determines,  even  more  rapidly  than  in  other  organs,  atrophy  of 
substance,  and  dilatation  of  the  parenchymatous  recesses  or 
cavities  of  the  organ. 

Eindfleisch  even  maintains  that  inflammation  of  the  connec- 
tive tissue  of  the  heart,  by  extension  from  the  endocardium,  and 
limited  to  a  small  space,  is  the  primary  cause  of  partial  aneurism 
of  the  heart,  by  determining  thinning  of  its  walls. 

Tatty  hypertrophy  differs  from  fatty  degeneration,  as  consist- 
ing in  accumulation  of  fat  beneath  the  pericardium  and  between 
the  muscular  fibres. 

As  causes  of  hypertrophy,  Corvisart  mentions  all  such  as  give 
rise  to  obstructed  circulation ;  moral  causes ;  severe  labour  or 
^   exercise ;  and,  "  perhaps,"  the  stimulant  quality  of  the  blood. 

To  the  preceding  causes  Bouillaud  adds  chronic  inflammation 
of  the  pericardium  or  endocardium. 

Arising  from  the  former  causes,  hypertrophy  would  be  "primi- 
tive," according  to  his  nomenclature ;  and  arising  from  the  latter 
it  would  be  "  consecutive." 

Hope,  Lebert,  Quain,  and  indeed  most  modern  authorities, 
likewise  hold  that  inflammation  is  a  direct  and  common  cause 
of  hypertrophy. 

"  Concentric  hypertrophy,"  as  first  noticed  and  described  by 
Bertin,  has  been  likewise  admitted  by  Bouillaud,  who  gives  three 
cases  in  illustration,*  by  Laennec,f  Hope,t  Bokitansky,§  and 
Lebert.  [| 

For  the  reasons  previously  stated,  I  venture  to  question  its 
occurrence  as  a  distinct  pathological  change ;  and  further, 
because  I  have  not  met  with  a  single  example  of  the  condition 
of  the  heart  corresponding  to  the  "  concentric  hypertrophy"  of 
Bertin,  that  would  not  admit  of  the  explanation  of  Cruveillier 
previously  referred  to,  namely,  thickening  of  the  walls  and  re- 
duction of  the  cavities  of  a  heart  in  a  state  of  simple  hyper- 
trophy, by  spasmodic  contraction  at  the  moment  of  sudden 

*  Opus  citat,  torn,  ii.,  observations  118,  119,  120. 

t  Traile  d' Auscultation  Mediate,  1826,  torn,  ii.,  p.  412. 

X  Opus  citat.,  p.  234. 

§  Pathological  Anatomy,  vol.  i.,  p.  156. 

II  Traite  d' Anatomic  Puthologique,  1857,  torn,  i.,  p.  85. 
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death ;  or  which,  was  not  an  example  of  atrophy  with  contrac- 
tion of  the  cavities*  In  this  opinion  I  am  fortified  by  the  ob- 
servations of  Dr.  George  Budd,  who  states  that  of  eight  cases 
collected  by  him,  exhibiting  the  condition  of  heart  regarded  as 
peculiar  to  concentric  hypertrophy,  not  one  presented  signs 
during  life,  or  post  mortem  evidence  of  obstructed  circulation 
through  the  heart.  There  was  no  irregularity  of  pulse,  no 
dropsical  effusion,  and  after  death  the  right  chambers  of  the 
heart  were  found  not  dilated.  He  adds,  with  much  force,  that 
it  is  impossible  to  conceive  that  a  left  ventricle,  not  capable  of 
containing  an  almond,  should  present  no  obstacle  to  the  circu- 
lation during  life.-f- 

In  Laennec's  case  the  walls  of  the  left  ventricle  were  one  and 
a-half  inch  thick,  and  its  cavity  not  large  enough  to  contain 
an  almond  stript  of  its  shell ;  yet,  the  day  preceding  death  the 
breathing  was  free,  and  "  nothing  (he  says)  led  me  to  suppose 
that  this  man  had  a  disease  of  the  heart." 

Bertin  gives  the  particulars  of  four  cases  of  concentric  hyper- 
trophy. +  In  the  first  the  pulse  was  regular,  small,  hard,  and 
strong  ;  the  pulsations  of  the  heart  strong  and  concentrated, 
and  the  sounds  dull  and  seemingly  remote.  On  examination  of 
the  body  the  walls  of  the  left  ventricle  were  found  an  inch  thick 
in  the  middle,  the  fleshy  columns  thickened,  the  cavity  much 
diminished,  the  aorta  reduced  in  calibre,  and  scaly,  and  the  other 
chambers  and  valves  sound.  There  was  softening  of  the  brain, 
and  extensive  disease  of  the  arteries  generally. 

In  his  second  case,  there  had  been  great  embarrassment  of 
breathing.  The  right  chambers  were  thin  and  dilated,  the  left 
auricle  normal,  the  wall  of  left  ventricle  one  and  a-half  inch 
thick  near  the  base,  and  its  cavity  reduced  to  half  its  normal 
capacity ;  the  aorta  was  atheromatous. 

In  his  third  case  there  was  likewise  great  oppression  of 
breathing.  On  examination  after  death  the  left  ventricle  was 
found  double  its  natural  thickness,  and  its  cavity  reduced  to  the 
size  of  an  ordinary  filbert.  The  other  cavities,  and  all  the 
valves,  were  in  a  healthy  condition. 

*  Dictionnaire  de  Midecinc  et  Chirurgie  Pratique,  Article  "  Hypertrophic." 
t  Medico- Chirurgical  Transactions,  vol.  xxi.,  1838. 
%  Opus  citat.,  p.  310,  observations  80,  81,  82,  87. 
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The  fourth  case  was  an  example  of  concentric  hypertrophy 
affecting  the  right  ventricle  only.  Its  walls  were  eleven  to 
sixteen  lines  thick,  and  its  cavity  reduced  to  the  size  of  a 
pigeon's  egg.  The  foramen  ovale  was  patent,  and  the  pulmo- 
nary artery  nearly  closed  by  a  diaphragm. 

In  the  first  of  the  cases  just  given  in  summary,  the  diseased 
state  of  the  aorta  and  of  the  arteries  generally,  was  sufficient  to 
account  for  hypertrophy  of  the  left  ventricle,  which  was  pro- 
bably in  the  simple  form  during  life ;  a  view  seemingly  con- 
firmed by  the  character  of  the  pulse,  and  of  the  heart's  action. 

In  the  second  case,  the  atheromatous  condition  of  the  aorta 
would  imply  a  state  of  hypertrophy,  simple  or  dilated,  of  the 
left  ventricle,  and  the  dyspnoea  would  be,  to  my  view,  satis- 
factorily accounted  for  by  the  atheromatous  state  of  the  aorta, 
and  the  attenuation  of  the  right  ventricle.  In  the  third  case 
details  are  wanting,  e.g.,  as  to  the  period  during  which  dyspnoea 
had  existed.  Otherwise  this  would  seem  the  only  one  of  Ber- 
tin's  cases  which  might  be  adduced  with  effect,  in  support  of  his 
doctrine  of  the  existence  of  concentric  hypertrophy  as  a  primary 
pathological  alteration ;  as  the  other  cavities  and  all  the  valves 
of  the  heart  were  sound. 

Bertin  explains  hypertrophy  of  the  right  ventricle  in  his 
fourth  case  by  reference  to  the  entrance  of  arterial  blood 
through  the  foramen  ovale,  from  the  left  to  the  right  auricle, 
and  consequent  "  nutritive  irritation "  of  the  walls  of  the  right 
ventricle. 

But  it  may  be  remarked  that  such  cause  should  give  rise 
likewise,  and  in  the  first  instance,  to  hypertrophy  of  the  right 
auricle,  which,  however,  did  not  exist.  Theoretically,  it  would 
seem  that  for  the  production  of  a  state  of  concentric  hypertro- 
phy of  the  right  ventricle  three  conditions  shoidd  coexist; 
namely,  a  direct  passage  of  blood  from  right  to  left  auricle, 
through  an  open  foramen  ovale;  competency  of  the  tricuspid 
valve ;  and  contracted  pulmonary  orifice,  by  which  an  obstacle 
is  opposed  to  the  escape  of  blood  from  the  right  ventricle* 
The  authority  of  Bertin  is  entitled  to  so  much  respect  in  con- 

*  An  example  of  contracted  pulmonary  artery  is  given  by  Morgagni,  Be  Sedibus 
tt  Cauais  Morborum,  torn,  ii.,  epistol.  xvii.,  p.  525. 
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nexion  with  any  subject  of  cardiac  pathology,  that  I  have  felt  it 
necessary  to  explain  at  length  my  reasons  for  dissenting  from 
him  on  this  subject. 

There  is  much  disagreement  amongst  pathologists  as  to  the 
most  common  form  of  hypertrophy.  Corvisart  considers  that 
with  dilatation  or  "  active  aneurism,"  the  usual  form. 

Eokitansky  declares  that  simple  hypertrophy  is  rarely  met 
with,  and  oftener  in  the  left  than  in  the  right  ventricle ;  it  is 
according  to  him,  a  transitional  state,  and  merges  into  the  excen- 
tric  form,  which  is,  par  excellence,  the  typical  form  of  hypertro- 
phy. The  side  affected  is  most  frequently  the  left,  whence  the 
pathological  change  extends  to  the  right,  and  when  both  are 
affected,  the  condition  constituting  cor  taurinum  is  established. 
When  the  auricles  are  affected  with  hypertrophy,  the  change  is 
due  to  contraction  of  the  corresponding  auriculo-ventricular 
orifice.* 

I  am  of  opinion  that  hypertrophy  is,  in  the  great  majority  of 
instances,  associated  with  some  degree  of  dilatation. 

In  this  opinion  I  am  sustained  by  the  recent  authority  of 
Eindfieisch,  who  goes  the  length  of  declaring  that  "  a  certain 
degree  of  dilatation  is  associated  with  every  hypertrophy  of  the 
heart."f  Whilst  maintaining  that  hypertrophy  of  the  heart  is 
most  frequently  presented  under  the  excentric  form,  I  cannot 
subscribe  the  exclusive  doctrine  of  Eindfieisch.  Simple  hyper- 
trophy is  certainly,  and  not  unfrequently,  met  with ;  but  always, 
as  Eokitansky  asserts,  as  a  state  of  transition  from  health  to 
dilated  hypertrophy.  It  is,  par  excellence,  the  condition  in 
which  the  left  ventricle  is  found  in  the  early  stage  of  hypertro- 
phy from  renal  disease ;  the  stage,  namely,  of  considerable  dura- 
tion, which  precedes  nutritive  decay  and  tissue  degeneration  of 
the  organ.  When  these  changes  have  set  in,  as  they  invariably 
do  in  the  ordinary  course  of  pathological  sequence,  the  ventricle 
undergoes  dilatation,  usually  in  excess  of  antecedent  hypertro- 
phy, and  excentric  hypertrophy  of  a  degenerated  left  ventricle  is 
the  result.    But,  inasmuch  as  the  impairment  of  general  nutri- 

*  Opus  citat.,  vol.  ii.,  p.  156-7. 

t  Text-Booh  of  Pathological  Anatomy,  translated  by  Kloman  and  Miles,  1872,  p. 
227. 
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tion  causative  of,  or  attendant  upon  renal  disease,  must  operate 
upon  the  entire  heart,  the  right  ventricle  likewise  suffers ;  but 
not  having  previously  undergone  hypertrophy,  the  condition  in 
which  it  is  found  is  usually  that  of  dilatation  with  thinning  of 
the  walls,  and  granular  or  fatty  degeneration  of  the  muscular 
fibre. 

Walshe  states  that  general  hypertrophy  of  the  heart  is  always 
of  the  excentric  kind,  and  that  the  individual  chambers  are 
affected  in  the  following  order  of  frequency :  viz.,  left  ventricle, 
left  auricle,  right  ventricle,  and  longo  intervallo,  right  auricle* 

Hypertrophy,  according  to  Stokes,  is  rarely  confined  to  one 
cavity. f    But  hypertrophy  of  the  left  ventricle  of  renal  origin, 
where  the  valves  are  free  from  disease,  constitutes  an  exception 
to  this  statement.    The  other  chambers  undergo  no  change  till 
I  tissue-decay  and  dilatation  of  the  left  ventricle  have  set  in,  as 
.  they  do  in  ordinary  pathological  succession ;  and  then,  partici- 
;  pating  in  the  effects  of  malnutrition,  and  influenced  by  the  pro- 
gressive incapacity  of  the  left  ventricle  in  front,  they  undergo 
gradual  dilatation  of  the  atrophic  or  attenuative  kind. 

Mechanical  obstruction  to  the  circulation,  of  whatever  kind, 
was  the  only  cause  of  hypertrophy  ("  active  aneurism ")  recog- 
nized by  Corvisart.  For  the  right  auricle,  the  obstacle  must  be 
located  at  the  tricuspid  orifice;  and  for  the  right  ventricle,  at  the 
orifice  of  the  pulmonary  artery,  or  in  the  lungs.  For  the  left 
auricle  the  cause  of  obstruction  must  be  located  at  the  mitral 
orifice ;  and  for  the  left  ventricle  it  may  consist  in  valvular 
obstruction  at  the  mouth  of  the  aorta,  tortuosity  of  the  arteries, 
dropsical  effusion,  or  capillary  obstruction  by  spasm  of  the  skin.j 
The  last  mentioned  cause  is  of  special  interest  to  modern 
pathologists,  as  indicating  on  the  part  of  Corvisart,  a  knowledge 
of  the  connexion,  at  least  in  their  remote  relationship,  between 
renal  disease  and  hypertrophy  of  the  left  ventricle  of  the  heart. 
A  rigid,  pallid,  unperspiring  state  of  the  skin,  constitutes  one  of 
the  earliest  and  most  suggestive  of  the  general  symptoms  of 

*  Opus  antea  citat.,  p.  277-8. 

t  The  Diseases  of  the  Heart  and  Aorta,  p.  273. 

t  On  the  Diseases  and  Organic  Lesions  of  the  Heart  and  Great  Vessels,  translated 
by  Hebb,  p.  107. 
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renal  disease.  The  cause  of  this  state  of  the  integument  was 
unknown  to  Corvisart ;  yet  the  condition  itself,  and  its  frequent 
association  with  tumultuous  action  and  enlargement  of  the  heart 
did  not  escape  his  observation.  "  Active  aneurism"  according 
to  him,  is  more  common  in  the  left  ventricle  than  in  the  right, 
because  the  former  is  more  irritable,  and  under  a  stimulus,  more 
susceptible  of  active  nutrition ;  and  finally,  because  obstacles  to 
the  circulation  are  of  more  frequent  occurrence  at  the  orifice  of 
the  aorta  than  at  that  of  the  pulmonary  artery*  Causes  which 
give  rise  to  "  active  aneurism  "  of  the  left  ventricle,  usually  pro- 
duce, consecutively,  "  passive  aneurism  "  of  the  right. 
^  Singularly  enough,  whilst  asserting  that  mechanical  obstruc- 
tion is  the  only  cause  of  hypertrophy,  he  propounds  the  paradox, 
that  in  that  condition  of  the  heart  the  increased  power  is  in  ex- 
cess of  the  resistance  to  be  overcome. 

Bouillaud,f  in  addition  to  the  foregoing,  recognizes  moral 
agency  in  the  production  of  hypertrophy.  He  likewise  mentions 
as  causes,  severe  and  long  continued  bodily  labour  or  exercise, 
and  chronic  inflammation  of  the  pericardium  and  endocardium. 
As  already  stated,  he  designates  hypertrophy  arising  from  the 
last  mentioned  cause  as  "  consecutive,"  and  that  produced  by 
all  those  previously  mentioned,  as  "  primitive."  He  gives  thirty- 
three  cases  of  chronic  peri-  or  endocarditis,  in  all  of  which  hy- 
pertrophy existed ;  but  he  does  not  inform  us  whether  valvular 
disease  was  likewise  present  in  these  cases  ;  an  omission  which 
renders  his  premises  of  little  value  in  regard  to  the  conclusion 
he  desires  to  draw  from  them.  Amongst  the  possible  causes  of 
hypertrophy  of  the  right  ventricle,  he  includes  the  entrance  of 
blood  from  the  left  ventricle,  through  a  patent  foramen  ovale,  or 
perforated  ventricular  septum,  on  the  principle  of  "  excitation," 
and  gives  the  particulars  of  four  cases,|  in  each  of  which  the 
twofold  lesion  existed.  The  pathogenic  connexion,  however,  he 
considers  as  "  somewhat  hypothetical." 

Lebert  mentions,  amongst  the  remote  causes  of  hypertrophy 
of  the  heart,  the  tubercular  diathesis,  and  gives  a  case  in  illus- 

*  Opus  citat.,  p.  66. 

f  TraitS  Clinique  des  Maladies  du  Cceur,  1835,  torn,  ii.,  p.  365,  et  suivant. 
t  Observations  75,  76,  77,  and  79. 
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tration,  in  which,  however,  tubercular  pericarditis  had  been  set 
up.* 

Of  one  hundred  and  seventy-one  cases  of  phthisis  collected  by 
Quain,  the  heart  was  enlarged  in  25-66  per  cent,  in  males,  and 
only  in  7'0  in  females.  In  males  the  heart  was  small  in  53  per 
cent.,  and  in  females  in  67  per  cent.  In  males  it  was  normal 
in  21  per  cent,  and  in  females  in  26  per  cent.  In  a  girl  of 
eight  years,  the  heart  weighed  only  two  ounces ;  and  in  another, 
aged  fourteen  years,  it  weighed  only  one  ounce  and  fourteen 
drachms,  f  It  is  not  stated  in  what  proportion,  if  any,  of  the 
cases  in  which  hypertrophy  existed,  other  causes  of  enlargement 
were  present. 

I  have  not  seen  hypertrophy  of  the  heart  in  bodies  exhibiting 
evidence  of  extensive  tubercular  development,  or  advanced 
pulmonary  phthisis,  in  which  one  or  more  of  the  ordinary  causes 
of  hypertrophy  did  not  likewise  exist.  These  causes,  too,  renal  or 
cardiac,  judging  from  the  stage  to  which  they  had  attained,  as 
well  as  from  the  history  of  the  patients'  last  illness,  were  an- 
terior in  date  to  the  phthisical  affection. 

Hermann  Lebert  has  recently  expressed  the  opinion,  in 
support  of  which  he  gives  several  illustrative  cases,  that  in 
relation  to  pulmonary  tuberculosis,  diseases  of  the  heart  and 
aorta,  such  as  are  capable  of  giving  rise  to  impairment  of  gene- 
ral or  special  nutrition,  stand  in  the  position  of  cause,  not 
effect.  | 

Eokitansky  goes  the  length  of  declaring  hypertrophy  and 
dilatation  of  the  heart  to  be  incompatible  with  tuberculosis ; 
atrophy  being  the  usual  condition  of  the  heart  met  with  in  that 
state.§  He  justly  attributes  hypertrophy  with  dilatation  of  the 
right  chambers  in  many  instances  to  curvature  of  the  spine  and 
pulmonary  emphysema,  ||  and  mentions,  as  producing  a  similar 
effect,  narrowing  of  the  mitral  orifice. 

Obstruction  is,  par  excellence,  the  cause  of  hypertrophy  in  the 

*  Traite  d'Anatomie  Paihologique,  1857,  torn,  i.,  observation  clxiv.,  p,  555. 
t  Lcco  cital. 

X  Medical  Times  and  Gazette,  December  11th,  1869. 
§  Pathological  Anatomy,  vol.  i.,  p.  165  and  316. 
||  Opuscitat.,  vol.  i.  p.  163-4. 
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opinion  of  Hope,  whilst  constant  congestion  of  the  cavities  is,  in 
an  equal  degree,  the  cause  of  dilatation.* 

Walshe  classifies  the  causes  of  hypertrophy  under  seven  heads- 
viz.,-[- 

1.  Causes  originating  in  the  system. 

(a)  Excessive  nourishment,  especially  nitrogenized,  with 

stimulants  and  sedentary  habits. 

(b)  Excessive  exercise,  e.g.,  walking,  rowing. 

2.  Causes  originating  in  the  blood. 

(a)  Ursemia  (?). 

(b)  Eheumatic  hyperinosis  (?). 

3.  Causes  originating  in  the  heart  itself. 

(a)  Functional  excitement,  as  in  prolonged  anaemia,  and 
chronic  pericarditis. 

(&)  Mechanical  obstruction  ;  (affecting  left  ventricle), 
aortic  constriction,  aortic  regurgitation,  mitral  re- 
gurgitation, mitral  constriction  (?),  mitral  regurgi- 
tation and  constriction  combined ;  (affecting  right 
ventricle),  tricuspid  regurgitation,  pulmonary  con- 
striction, mitral  regurgitation  through  engorgement 
of  lungs ;  (affecting  left  auricle),  mitral  regurgita- 
tion and  constriction,  aortic  regurgitation  and  con- 
striction, but  in  much  less  degree;  (affecting  right 
auricle),  tricuspid  regurgitation. 

4.  Causes  originating  in  the  great  vessels. 

(a)  Pressure  obstructing  their  interior. 

(b)  Smallness  or  constriction  of  aorta. 

(c)  Aneurism  of  aortic  arch  near  the  heart  (?). 

(d)  Diminished  elasticity  of  the  coats  of  the  aorta  or 

pulmonary  artery,  affecting  left  or  right  ventricle. 

5.  Causes  originating  in  the  lung-circvdation,  and  affecting 

right  ventricle. 
(a)  Chronic  bronchitis. 
(5)  Emphysema. 

(c)  Contraction  after  pleurisy. 

(d)  Dilatation  of  bronchi  and  cirrhosis  of  lung. 

*  A  Treatise  on  the  Diseases  cf  the  Heart  and  Great  Vessels,  1839,  p.  246. 
t  The  Diseases  of  the  Heart,  1863,  p.  280.    The  notes  of  interrogation  are  in  the 
original. 
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(e)  Diminution  of  cavity  of  chest  by  deformity  or  by 
abdominal  tumors  (?). 

6.  Causes  originating  in  the  kidneys. 

(a)  Persistent  obstruction  in  their  capillary  circulation  (?). 

7.  Causes  originating  in  systemic  capillaries. 

(a)  Prolonged  obstruction  of  any  given  mechanism  in 
some  large  portion  of  the  systemic  capillaries  (?). 
He  doubts  Bright's  theory  of  hypertrophy  in  renal  disease,  re- 
garding it  as  like  the  renal  affection  itself,  "  an  additional  local 
expression  of  the  main  diathesis,"  and  as  in  part  arising  likewise 
from  specific  irritation  of  the  blood  on  the  endocardium* 

Doctor  Stokes,  whilst  admitting  hypertrophy  from  other 

•  causes,  declares  that  in  the  absence  of  disease  in  the  valves  or 
aorta,  it  is  exceptional,  f  But  in  the  various  forms  of  Bright's 
disease,  now  so  commonly  met  with  in  our  hospitals,  hypertro- 

!  phy  of  the  heart,  confined  to  the  left  ventricle,  is  rather  the  rule 

;  than  the  exception. 

I  cannot  admit  a  special  form  of  hypertrophy  under  the  desig- 
nation of  "  fatty,"  as  mentioned  by  Quain,  who  describes  the  fat 

;  as  mixed  up  with  the  muscular  fibres  throughout,  but  in  less 
proportion  towards  the  interior,  and  immediately  beneath  the 
endocardium  limited  to  a  few  fat  cells  at  intervals  between  the 
fibres.^  Pat  thus  deposited  among  the  muscular  fibres  of  an 
hypertrophied  heart,  should  be  regarded  as  the  result  of  con- 
secutive and  degenerative,  not  primary  or  constructive  changes. 
The  only  example  of  fatty  hypertrophy  which  can  be  admitted 
is  of  a  quasi  character,  namely,  that  of  a  heart  magnified  by  de- 
position of  fat  upon  the  outer  surface,  but  in  reality  atrophied 
quoad  its  muscular  substance  (vide  "  Aneurism,"  case  of  Mr.  B.). 

Hypertrophy  of  the  heart  has  been  attributed  to  pregnancy  by 
some  writers.  Thus,  in  1828,  Lacher  announced,  as  the  result  of 
his  examination  of  one  hundred  and  thirty  healthy  women  who 
had  died  in  child-birth,  that  the  heart  was  hypertrophied  in  all ; 
the  left  ventricle,  which  was  the  part  affected,  being  increased 
in  thickness  from  a  quarter  to  half  an  inch.§ 

*  Opus  citat.,  p.  284. 

t  The  Diseases  of  the  Heart  and  the  Aorta,  1854,  p.  345. 
J  Lumleian  Lectures,  Lancet,  March  23rd,  1872. 
§  Doctor  Quain's  Lectures,  loco  citat. 
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This  form  of  hypertrophy,  which  has  been  attributed  to  the 
pressure  of  the  gravid  uterus  upon  the  abdominal  arteries,  and  to 
the  increased  circulation  in  the  uterus  itself,  must,  like  the 
growth  of  the  latter  organ  at  that  period,  be  of  only  temporary 
duration,  and  subject,  like  it,  to  consecutive  involution.  Hyper- 
trophy of  the  left  ventricle  in  connexion  with  albuminuria  was 
first  explained  in  1817  by  the  late  Mr.  James  of  Exeter,  as 
caused  by  obstruction  in  the  systemic  capillaries,*  and  subse- 
quently by  Brightf  and  George  Johnson.  J 

Wilks,  in  1853,  thought  it  might  be  clue  to  atheromatous 
change  in  the  vessels ;  and  Traube  has  conjectured  that  in  renal 
disease  obstruction  in  the  kidneys  themselves  may  be  the  cause 
of  hypertrophy  of  the  heart. 

Doctor  J ohnson  has  announced,  as  the  result  of  his  recent  in- 
vestigations, the  existence,  in  the  granular  form  of  renal  disease, 
of  hypertrophy  of  the  muscular  coat  of  the  minute  arteries 
throughout  the  body.  He  writes :  "  The  glandular  tissues  of 
the  kidney  suffer  in  the  discharge  of  their  excretory  functions, 
and  the  organ  wastes  and  contracts.  The  blood  is  then  rendered 
secondarily  impure  by  retained  urinary  excreta,  and  it  is  other- 
wise altered  in  its  composition.  This  morbidly  changed  blood 
excites  unusual  contraction  of  the  minute  arteries,  by  which  the 
circulation  is  impeded ;  the  left  ventricle,  on  the  other  hand, 
beats  with  increased  force  to  drive  the  blood  through  the  resist- 
ing arteries.  The  result  of  this  antagonism  of  forces  is,  that  the 
muscular  walls  of  the  minute  arteries  throughout  the  body,  and 
those  of  the  left  ventricle  of  the  heart,  become  simultaneously 
and  equally  hypertrophied.§ 

This  doctrine  has  been  challenged  by  Sir  W.  Gull  and  Dr. 
Sutton,  in  a  recent  communication  to  the  Medico- Chirurgical 
Society  of  London,  ||  and  mainly  on  the  evidence  afforded  by 

*  As  stated  by  Quain,  loco  antea  citat. 

t  Reports  of  Medical  Cases,  1827,  vol.  ii.,  part  i.,  and  Guy's  Hospital  Reports,  vol. 
i.,  1830. 

J  Diseases  of  the  Kidneys,  1852,  and  Medico- Chirurgical  Transactions,  passim, 
during  the  preceding  six  years. 

§  Medico-Chirurgical  Transactions,  vol.  xxxiii.,  and  British  Medical  Journal, 
March  7th,  1868,  and  June  8th,  1872. 

II  The  Pathology  and  Symptoms  of  the  Contracted  Kidney,  commonly  called  Gouty  or 
Cirrhosed  Kidney,  June,  1872. 
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j  microscopical  examination  of  the  arterial  coats.    They  hold  that 
i  the  change  in  the  minute  arteries  consists  in  thickening  of  the 
l  intima  and  adventitia,  from  a  deposit  of  "  hyaline-fibroid  " 
i  material  in  the  arterioles,  and  "  hyaline-granular "  in  the  ca- 
i  pillaries;  which,  in  the  intertubular  and  intervascular  connective 
tissue,  assumes  a  fibroid  character.    This  change  induces  a  con- 
dition which  they  propose  to  designate  "  arterio-capillary  fibro- 
sis."   It  takes  place  in  the  minute  arteries  throughout  the  body, 
but  especially  in  those  of  the  pia  mater,  and  it  may  be  unaccom- 
panied by  any  change  in  the  kidneys.     Hence,  according  to 
them,  hypertrophy  of  the  heart ;  which,  being  due  to  increased 
muscular  action  of  the  organ,  consists  in  increased  development 
of  its  muscular  structure  exclusively,  and  differs  from  hyper- 
plasia or  connective  tissue  hypertrophy,  the  product  of  irrita- 
tion, as  from  the  excessive  use  of  alcohol. 

Thus,  when  the  heart  is  found  hypertrophied  in  connexion 
with  chronic  renal  disease,  the  primary  cause  of  enlargement  of 
that  organ  should  be  sought,  not  in  the  kidneys,  but  in  the 
:  minute  arteries  and  capillaries,  the  "  fibrosis  "  of  which  would 
constitute  the  point  de  depart  of  the  series  of  organic  changes, 
including  that  of  the  heart.  I  am  not  aware,  however,  that  any 
examples  of  cardiac  hypertrophy  have  been  adduced,  which 
were  traceable  to  such  change  in  the  arteries,  to  the  exclusion  of 
all  other  possible  causes.* 

These  pathologists,  in  short,  hold  that  fibroid  change  in  the 
kidneys  alone  is  not  competent  to  produce  hypertrophy  of  the 
heart ;  that,  where  this  structural  change  of  the  kidneys  is  pri- 
mary, as  in  young  persons,  it  may  be  fatal  by  uraemia,  without 
having  produced  either  thickening  of  the  arterioles,  or  hyper- 
trophy of  the  heart.-f-  The  conclusions  at  which  they  have 
arrived  are  summarized  by  Sir  W.  Gull,  as  follows  :\  "  That  there 
is  a  diseased  state  coming  on  about  the  middle  period  of  life, 
which  is  characterized  by  a  morbid  formation  of  fibroid,  or 

Vide  Dr.  Murchison's  case,  Transactions  of  Pathological  Society  of  London, 
vol.  xxii. 

f  See  an  example  of  this  kind,  exhibited  by  Dr.  Murchison,  and  already  referred 
to. 

t  British  Medical  Journal,  December  28th,  1872. 
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hyaline-fibroid  tissue,  in  the  arterioles  and  capillaries  :  that  this 
is  accompanied  with  atrophy  of  the  adjacent  tissues  in  vary- 
ing degrees :  that  this  morbid  change  commonly  begins  in  the 
kidneys,  but  may  begin  primarily  in  other  organs :  that  the 
contraction  and  atrophy  of  the  kidneys  is  not  a  cause  of  the 
disease,  but  only  part  and  parcel  of  the  general  morbid  state 
that  hypertrophy  of  the  heart  is  due  to  changes  in  the  arterioles 
and  capillaries,  whereby  their  elasticity  is  diminished,  and  so  the 
blood  retarded :  it  is  not  clue  to  a  morbid  condition  of  the  blood 
itself:  that  the  blood  may  be  fatally  affected  by  disease  of  the 
kidneys,  without  producing  any  change  in  the  heart,  provided 
the  morbid  condition  of  the  vessels  alluded  to  is  absent :  that 
the  causes  which  lead  to  these  vascular  changes  are  not  yet  fully 
elucidated :  that  they  have  an  alliance  with  senile  conditions, 
though,  probably,  they  are  in  their  nature  distinct." 

This  much,  at  least,  is  certain,  that  in  the  class  of  persons, 
and  at  the  period  of  life  when  cirrhosis  of  the  kidneys  is  most  pre- 
valent, namely,  in  the  gouty,  and  after  the  age  of  forty  years, 
disease  of  the  arteries  of  the  first,  second,  and  third  order,  con- 
sisting in  tortuosity  of  the  vessel  and  rigidity  of  its  coats,  is 
likewise  most  common  ;  and  that  with  these  two  conditions, 
hypertrophy  of  the  left  ventricle  of  the  heart,  with  or  without 
valvular  disease,  is  invariably  associated. 

It  is  no  less  certain  that  in  some  cases,  no  doubt  few  in  num- 
ber, granular  degeneration  of  the  kidneys,  and  hypertrophy  of 
the  left  ventricle,  may  coexist  without  arterial  or  valvular 
disease.  This  is  likewise  the  opinion  of  Dr.  Grainger  Stewart;* 
and,  further,  these  changes  may  occur  at  a  period  of  life,  and 
under  such  other  circumstances  as  preclude  the  supposition  that 
general  arterio-capillary  fibrosis  was  present.  Case  27  (Marianne 
Carroll)  is  a  good  example  of  this  kind.  This  girl  was  only 
nineteen  years  of  age,  and  her  illness  dated  back  not  more  than 
twelve  months.  The  kidneys  were  granular,  weighing  two  and 
a-half,  and  three  ounces  respectively.  The  heart  weighed  nine- 
teen ounces,  the  left  ventricle  was  greatly  hypertrophied ;  and 
there  was  no  arterial  or  valvular  disease  save  recent  congestion 
of  the  mitral. 


*  British  Medical  Journal,  November  15th,  1873. 
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Doctor  George  Johnson  has,  after  a  careful  personal  inspec- 
tion, criticized  the  microscopical  preparations  offered  in  support 
of  this  theory,  declaring  that  the  alleged  changes  were  due,  not 
to  a  morbid  process,  but  to  soaking  in  glycerine  and  acetic  acid. 
<  I  do  not  think  his  objections  have  been  satisfactorily  answered, 
or  that  his  doctrine  has  been  in  any  measure  disturbed  by  these 
investigations. 

The  condition  of  muscular  hypertrophy  was  first  made  out  in 
the  minute  arteries  of  the  brain,  which,  owing  to  the  facility 
presented  by  them  for  examination,  from  the  laxity  of  their 
areolar  connexions,  were  specially  selected  for  this  purpose ;  but 
it  exists  in  no  less  degree  in  the  corresponding  vessels  of  other 
parts  of  the  body. 

Thickening  of  the  muscular  element  of  the  walls  of  the  sys- 
temic arterioles,  as  described  by  Dr.  Johnson,  is,  no  doubt,  a 
contributory,  although  only  a  secondary,  cause  of  left  ventricular 
hypertrophy.  It  is  but  the  result  of  a  reaction,  or  effort  at  self- 
adjustment  of  these  vessels,  which,  subjected  for  some  time  to  in- 
creased pressure  from  the  left  ventricle,  undergo  proportionate 
development,  and  acquire  a  corresponding  power  of  resistance. 
This  resistance,  in  turn,  reacts  upon  the  left  ventricle,  and  de- 
termines still  further  hypertrophy  of  its  walls. 

Action  and  reaction,  with  alternate  increase  of  muscularity  of 
the  ventricle  and  of  the  minute  arteries,  might  thus  go  on  indefi- 
nitely, were  it  not  for  failure  of  nutrition,  and  consequent  tissue 
deterioration,  in  both.  In  the  ventricle  this  assumes  the  charac- 
ter of  fatty  degeneration  of  the  muscular  fibre,  and  induces 
debility  and  dilatation;  whilst  in  the  arteries  it  consists  in  a 
similar  change  of  the  contractile  fibre-cells,  and  atheroma  of 
the  middle  coat,  with  consequent  liability  to  aneurismal  dilata- 
tion and  rupture. 

.  Bright  found  the  heart  enlarged,  without  pericarditis  or  valve- 
disease,  in  twenty-nine  out  of  one  hundred  cases  of  albuminuria. 
In  seventeen  of  these  cases  the  left  ventricle  was  the  portion  of 
the  heart  affected ;  and  in  the  remaining  twelve  the  part  is  not 
mentioned  *  Whilst  regarding  the  increased  development  of  the 
left  ventricle  in  albuminuria  as  the  result  of  its  abnormal  func- 

#  Guy's  Hospital  Reports,  vol.  i.,  1836. 

31* 


484  DISEASES  OF  THE  SUBSTANCE  OF  THE  HEART. 

tional  activity,  and  the  latter  as  due  to  the  stimulating  quality 
of  the  blood  by  retained  excreta,  he  considered  that  this  operated, 
not  alone  indirectly  through  the  spasmodic  resistance  to  the 
circulation  which  it  induced  in  the  small  arteries,  but  also 
directly  upon  the  heart  itself. 

Jaccoud*  is  disposed  to  accept,  in  part,  the  mechanical  expla- 
nation of  hypertrophy  of  the  left  heart  in  renal  disease  pro- 
pounded by  Traube ;  but,  in  many  cases,  he  thinks  with  Bright, 
it  may  be  due  to  the  altered  state  of  the  blood. 

Doctor  Grainger  Stewart  gives  the  following  as  the  propor- 
tions in  which  hypertrophy  of  the  heart  was  present  in  the 
different  forms  of  Bright's  disease.f  Of  the  "inflammatory 
form,"  it  was  present,  and  apparently  referable  to  the  disease  of 
the  kidneys  exclusively,  in  the  proportion  of  40  per  cent.,  the 
proportion  increasing  with  the  progress  of  the  disease  up  to  the 
last  stage,  when  it  amounted  to  100  per  cent.  Of  the  cases 
fatal  in  the  first  stage,  hypertrophy  was  present  in  the  propor- 
tion of  12  per  cent. ;  of  those  fatal  in  the  second  stage,  in  the 
proportion  of  38  per  cent. ;  and  of  those  fatal  in  the  third  stage, 
or  that  of  contraction,  it  existed  in  the  proportion  of  100  per 
cent.j 

In  the  "  amyloid  form,"  it  existed  only  in  the  proportion  of  4 
per  cent,  of  the  cases ;  and  in  all  these  the  disease  of  the  kidneys 
was  in  its  third,  or  atrophic  stage. 

Of  cases  of  the  "  cirrhotic  form,"  46  per  cent,  exhibited  en- 
largement of  the  heart,  assignable  to  no  other  cause. 

Quain  states  that  the  left  ventricle  was  hypertrophied  in 
twenty-one  cases  out  of  twenty-six  of  granular  disease  of  the 
kidneys.  § 

The  connexion  between  chronic  renal  disease  and  left  ven- 
tricular hypertrophy,  as  cause  and  effect,  may,  therefore,  be 
regarded  as  well  established ;  and  the  progress  of  the  latter  affec- 
tion, its  consequences,  and  the  collateral  changes  in  other  organs 
and  tissues,  fully  ascertained. 

*  Clinical  Lectures  on  Medicine,  delivered  at  the  Charite"  Hospital,  Paris,  lS6r. 
t  BrigMs  Diseases,  1868,  p.  41. 
X  Opus  citat.,  second  edition,  p.  90. 
§  Loco  citat. 
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Amongst  the  mechanical  causes  of  hypertrophy  of  the  heart, 
Eoger  mentions  the  pressure  made  upon  it  by  a  deformed 
thorax.*  This  is,  no  doubt,  a  not  infrequent  cause  of  hypertro- 
phy with  dilatation  of  the  right  side  of  the  heart,  as  previously 
stated  by  Eokitansky,  owing  to  the  mechanical  impediment 
usually  presented  to  the  circulation  through  the  lungs ;  but  the 
left  side  is  not  affected,  except  secondarily  and  remotely,  and 
then  by  dilatation  only. 

Doctor  Law  maintains  that,  in  the  absence  of  patency  of  the 
foramen  ovale  and  of  an  imperfect  septum  ventriculorum,  hyper- 
trophy of  the  right  ventricle  is  scarcely  ever  met  with.  In  the 
exceptional  cases,  hypertrophy  of  the  right  ventricle  is,  in  his 
opinion,  due  to  the  stimulating  action  upon  it  of  the  arterial 
blood  which  finds  entrance  from  the  left  side.f  I  have  already 
expressed  the  opinion  that  hypertrophy  of  the  right  ventricle  is 
|  very  rare.  The  pathological  associations  in  which  it  may  occur 
■  are,  no  doubt,  chiefly  those  mentioned  by  Drs.  Law  and  Yeo 
{vide  p.  492) ;  but  others  should  be  admitted  ;  for  example,  the 
pressure  of  a  tumor,  aneurismal  or  cancerous,  upon  the  trunk  of 
the  pulmonary  artery. 

There  may,  indeed,  be  hypertrophy  of  the  right  ventricle  from 
emphysema  of  the  lungs  exclusively,  as  mentioned  by  Stokes,^ 
and  without  its  being  indicated  by  precordial  dulness,  or  by 
such  only  in  a  slight  degree.  I  have,  myself,  exhibited  before 
the  Pathological  Society  a  heart  illustrative  of  the  truth  of  this 
remark. 

Doctor  Clifford  Allbutt§  would  constitute  mechanical  diseases 
of  the  heart,  I  think  unnecessarily,  a  distinct  class.  He  states 
the  form  which  they  assume,  and  their  relative  frequency  of 
occurrence  to  be  the  following : 

1.  Dilatation  of  right  ventricle. 

2.  Dilatation  of  left  ventricle. 

3.  Hypertrophy  of  left  ventricle,  or  of  both  ventricles. 

4.  Chronic  inflammation  of  aorta,  and  aortic  valves. 

5.  Dilatation  of  aorta. 

*  Journal  of  Practical  Medicine  and  Surgery,  November,  1866. 

t  Pathological  Society,  April  14th,  1866. 

%  Dublin  Journal,  vol.  ix.,  old  series. 

§  St.  George's  Hospital  Reports,  vol.  v.,  1870. 
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6.  Incompetency  of  aortic  valves. 

7.  Further  compensatory  hypertrophy  of  left  ventricle. 

8.  Loss  of  compensatory  power  of  left  ventricle,  with  rapid 
failure,  and  often  with  mitral  regurgitation. 

These  views  are  in  some  respects  original ;  but  I  cannot  coin- 
cide in  the  opinion  of  the  author,  that  there  is  anything  peculiar 
in  the  pathology  of  these  cases,  either  as  to  the  nature  of  the 
morbid  changes,  or  the  mode  and  order  of  their  appearance. 

Aneurism  of  the  aorta  has  been,  by  many  eminent  authorities, 
regarded  as  a  cause  of  hypertrophy  of  the  left  ventricle.  Bertin 
has  so  regarded  it;*  so  also  have  Bokitansky,f  and  Fuller;  +  and 
Lebert,  Memeyer,  Oppolzer,  and  Bamberger,  on  the  authority  of 
Professor  Axel  Key  of  Stockholm.§  The  last  named  eminent 
writer,  however,  declares  that  aortic  aneurism  has  no  such  effect 
upon  the  heart,  however  rational  it  may  seem  to  expect  that  it 
should.  He  has,  on  the  contrary,  met  with  examples  of  atrophy 
of  the  heart  in  connexion  with  aneurism  of  the  arch  of  the  aorta. 
"When  the  valves  are  healthy,  aneurism,  in  his  judgment,  exer- 
cises no  influence  upon  the  heart  in  regard  to  its  size,  form,  or 
condition  in  other  respects,  and  when  hypertrophy  or  dilatation 
exists,  it  is  due  to  an  accompanying  valvular  lesion.  The  ab- 
sence of  hypertrophy  he  attempts  to  explain,  by  assuming  an 
interrupted  pulmonary  circulation  through  pressure  of  the  aneu- 
rism upon  the  pulmonary  artery,  its  branches,  or  upon  the  lungs 
themselves.  The  tumor,  moreover,  by  abstracting  largely  from 
the  quantity  of  blood  in  actual  circulation,  tends  to  diminish 
rather  than  to  increase  the  volume  of  the  heart ;  and  lastly,  it 
favours  this  result,  in  his  judgment,  by  impairing  general  nutri- 
tion, and  induciug  a  state  of  anaemia. 

But  pressure  of  an  aortic  aneurism  upon  the  pulmonary 
artery,  or  upon  the  lungs,  of  such  a  kind  as  to  obstruct  the 
circulation  in  them,  is  certainly  an  exceptional  occurrence. 
Whilst,  as  long  since  shown  by  Dr.  Stokes,  aortic  aneurism 
does  not  entail  failure  of  nutrition,  or  anaemia,  except  where 

*  Traitf>  des  Maladies  du  Cceur,  p.  350. 
f  Pathological  Anatomy,  vol.  i.,  p.  163. 
X  Diseases  of  the  Chest,  p.  659. 
§  Medical  Times  and  Gazette,  June  4th,  1870. 
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it  presses  upon  and  obstructs  the  thoracic  duct.  Putting  out 
of  consideration,  however,  the  soundness  of  his  reasoning,  the 
statistics  furnished  by  Professor  Axel  Key  are  of  great  value 
as  a  contribution  towards  the  settlement  of  this  question.  He 
has  had,  in  all,  seventeen  cases  of  aneurism  of  the  aorta;  and 
all,  with  one  exception,  situated  near  the  heart.  Yet,  in  no 
single  instance  were  the  walls  of  the  heart  hypertrophied ;  in 
comparatively  few  were  they  even  of  normal  thickness ;  and  in 
all  the  remaining  cases  they  were  actually  thinned,  either  with- 
out any,  or  with  a  very  partial  and  localized  dilatation  of  the 
left  ventricle.  Instead  of  hypertrophy,  he  avers  that,  taking 
into  consideration  the  actual  volume  of  the  left  ventricle,  he  has 
found  atrophy  of  the  walls  of  that  chamber  to  exist  in  the  ma- 
jority of  cases,  even  of  large  aneurism  of  the  arch  of  the  aorta. 
Long  previously,  however,  as  Axel  Key  has  admitted,  Dr.  Stokes 
I  had  declared  that  the  connexion*  of  hypertrophy  of  the  heart 
with  aneurism  of  the  aorta,  was  only  accidental.  He  says :  "  In 
some  instances,  hypertrophy  has  preceded  the  aneurism,  or  there 
has  been  a  deficient  state  of  the  aortic  valves;  but  where  the  heart 
or  its  valves  have  not  been  previously  engaged,  there  is  no  reason 
to  believe  that  the  existence  of  aneurism,  in  any  portion  of  the 
aorta,  throws  additional  labour  on  the  heart,  and  hence  we 
commonly  find  a  healthy  heart  coexisting  with  a  vast  aneu- 
rism."! My  own  statistics  are  drawn  from  a  total  of  twelve 
cases  of  aneurism  of  the  intra-thoracic  aorta,  ten  of  which 
engaged  the  arch,  and  two  the  inferior  portion  of  the  vessel. 
Ten  of  the  patients  were  males,  and  two  females ;  and  in  two 
only  out  of  the  twelve,  valvular  disease  existed,  and  this  to  a 
very  trivial  extent.  Seven  of  the  cases  were  fatal.  The  average 
duration  of  aneurism  in  these  seven,  as  calculated  from  the  most 
reliable  evidence  that  could  be  obtained,  having  been  eleven 
months  and  eleven  days. 

Of  these  seven,  only  two,  aged  thirty-three  and  fifty-six  re- 
spectively, exhibited  hypertrophy  of  the  heart ;  and  this  but  in 
a  very  slight  degree,  and  affecting  equally  the  right  and  left 
ventricle.    Both  these  last  mentioned  cases  presented  extensive 

*  Ibid.,  June  11th  and  18th,  1870. 

t  Diseases  of  the  Heart  and  Aorta,  1854,  p.  579. 
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and  advanced  atheroma  of  the  aorta  ;  the  subjects  of  both  were 
intemperate,  and  one  of  them  was,  moreover,  a  man  of  very 
laborious  habits,  a  porter  in  the  egg-market,  and  accustomed  to 
lift  and  carry  heavy  hampers  some  distance  upon  his  shoulders. 
The  other,  an  architect  by  profession,  was  likewise  of  active 
habits,  accustomed  to  long  walks,  and  to  the  ascent  of  high  scaf- 
folding in  his  professional  avocation.  The  aneurism  in  both  en- 
gaged the  arch  of  the  aorta.  In  two  other  cases  out  of  the  seven, 
the  heart  was  in  a  state  of  atrophy.  The  ages  of  these  patients 
were  thirty-four  and  twenty-eight  respectively ;  both  were  in- 
temperate, and  in  both  the  seat  of  aneurism  was  the  descending 
portion  of  the  aorta,  below  the  arch.  The  aneurism  in  the  latter 
of  these  (William  Fay)  was  of  enormous  size,  displacing  the 
heart  and  liver,  and  descending  into  the  abdomen.  There  was 
"  slight "  atheroma  of  the  arch  in  one  of  these  two,  and  in  the 
other  the  vessel  was  apparently  sound,  except  in  the  seat  of  the 
aneurism.  In  the  three  remaining  cases  of  those  which  were 
fatal,  the  heart  was  normal  as  to  size  and  capacity.  The  ages  of 
the  patients  were,  thirty-one,  forty,  and  fifty-four  years  respec- 
tively. Two  were  temperate  (one  a  female)  ;  the  aorta  was 
"  highly"  atheromatous  in  one ;  and  no  note  as  to  the  state  of 
this  vessel  exists  in  connexion  with  the  other  two  cases. 

From  the  foregoing  statistics  I  conclude  that  aneurism  of 
the  aorta,  in  any  portion  of  its  course,  is  alone  not  capable 
of  giving  rise  to  hypertrophy  of  the  left  ventricle ;  that  it  is 
quite  as  often  associated  with  atrophy,  as  with  hypertrophy  of 
that  chamber ;  that  it  is  more  frequently  associated  with  a  nor- 
mal condition  of  the  left  ventricle,  as  to  capacity  and  thick- 
ness of  walls,  than  with  either  hypertrophy  or  atrophy  of  it ; 
and,  finally,  when  hypertrophy  of  either  ventricle  is  actually 
found  in  association  with  aneurism  of  the  aorta,  it  is,  in  the  case 
of  the  left  ventricle,  either  anterior  in  date  to  the  aneurism,  or, 
if  cotemporaneous  with  it,  the  result  of  a  different  and  coexist- 
ing lesion,  generally  valvular.  The  occurrence  of  hypertrophy 
of  the  right  ventricle,  in  connexion  with  aneurism  of  the  aorta, 
is  nothing  more  than  a  coincidence,  the  result  of  obstruction  in 
the  pulmonary  circulation ;  it  is  in  no  degree  related,  as  Fuller 
surmises,  to  reflected  obstruction  in  the  aorta. 
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The  singular  combination  of  symptoms  constituting  Graves' 
or  Basedow's  disease,  namely,  persistent  palpitation  of  the 
heart,  enlargement  and  pulsation  of  the  thyroid  body,  and  pro- 
jection of  the  eyes,  has  been  by  some  authors  regarded  as  a 
cause  of  hypertrophy  of  the  heart.  According  to  Stokes,  the 
affection  consists  essentially  in  functional  disturbance  of  the 
heart,  which  may  be  followed  by  organic  change ;  namely,  hy- 
pertrophy and  dilatation  of  the  left  ventricle.  He  adduces  two 
examples  from  the  writings  of  Sir  H.  Marsh  and  Professor  E.  W. 
Smith  of  Dublin,  in  both  of  which  death  was  the  result  of  inter- 
current disease ;  and  in  both  there  was  hypertrophy  and  dilata- 
tion of  the  left  ventricle ;  but  both  likewise  presented  valvular 
disease.  In  Marsh's  case  the  auriculo-ventricular  valves  on  the 
two  sides  of  the  heart  were  thickened  on  the  margins,  and  the 
auricles  were  much  dilated,  showing  that  reflux  upon  them  had 
been  for  some  time  in  operation.  In  Professor  Smith's  case, 
hypertrophy  and  dilatation  existed  in  a  still  higher  degree, 
although  the  valve  affected  (the  semilunar  of  the  aorta)  presented 
only  the  "  slightest  appearance  "  of  structural  change.*  With 
coexistent  valvular  lesion,  it  must  be  conceded  that  the  evidence 
afforded  by  these  two  cases  is  not  conclusive  in  support  of  the 
alleged  dependence  of  left  ventricular  hypertrophy  upon  the  func- 
tional excitement  of  the  heart  in  Graves'  disease. 

Trousseau  regards  the  affection  as  "  a  neurosis  which  princi- 
pally affects  the  heart  and  the  supra-diaphragmatic  arteries." 
He  says,  the  heart  may  present  temporary  alterations,  similar  to 
those  which  are  met  with  in  pregnancy ;  •  and  in  rare  cases  the 
cardiac  lesion  is  permanent  when  the  neurosis  has  been  of  long- 
duration.  The  temporary  lesion  of  the  heart  in  pregnancy, 
alluded  to  by  Trousseau,  is  undoubtedly  hypertrophy ;  hence,  it 
would  seem  that  in  the  rare  instances  adverted  to  by  him,  the 
permanent  lesion  was  of  that  character.  He  has  met  with  hy- 
pertrophy in  Graves'  disease  unaccompanied  by  valve  lesion; 
but,  as  he  judiciously  remarks,  this  condition  may  have  pre- 
ceded the  advent  of  the  disease  in  question.-f- 

Graves  himself  considered  the  cardiac  lesion,  in  the  affection 

*  The  Diseases  of  the  Heart  and  the  Aorta,  p.  297. 

t  Clinical  Medicine,  Sydenham  Society's  edition,  vol.  i.,  p.  571-88. 
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which  now  bears  his  name,  to  be  passive  dilatation,  temporary  or 
permanent. 

Niemeyer  denies  the  occurrence  of  secondary  dilatation  with 
hypertrophy  of  the  heart  in  this  affection ;  but  admits  that  when 
it  is  fatal,  which  is  very  rarely  the  case,  weakness  and  gradual 
dilatation  of  the  heart,  followed  by  anasarca  and  oedema  of  the 
lungs,  are  the  immediate  causes  of  death.* 

Professor  Austin  Flint  has  had  under  observation  six  exam- 
ples of  this  affection,  and  in  one  only  was  there  valve-disease. 
In  the  remaining  five,  when  first  examined,  there  was  no  en- 
largement of  the  heart ;  but  in  one  of  these  enlargement  was 
subsequently  produced  by  long  continued  functional  derange- 
ment. He  regards  the  heart  affection  as  the  primary  lesion, 
and  enlargement  of  that  organ  as  a  usual  consequence  of  the 
disease  when  chronic.  He  gives  the  case  of  a  female,  aged 
twenty-eight,  in  which,  at  first,  no  evidence  of  hypertrophy 
could  be  detected :  after  an  interval  of  eight  years,  however, 
notable  enlargement  of  the  heart  had  been  produced,  as  judged 
by  displacement  of  the  organ  outwards,  and  increase  of  pre- 
cordial dulness.  She  died  a  few  months  subsequently,  and  the 
heart  was  found  to  weigh  twenty  ounces ;  hut  the  kidneys  wen 
fibrous,  and  weighed  fourteen  ounces  and  a-half.f  The  words 
given  in  italics  render  this  case  valueless  as  evidence  of  a  patho- 
genetic connexion  between  Graves'  disease  and  hypertrophy  of 
the  heart. 

In  a  future  chapter  I  shall  have  occasion  to  discuss  at  length 
the  pathology  of  this  disease.  Here  it  will  suffice  to  observe, 
that  I  regard  it  as  primarily  and  essentially  a  disease  of  debility, 
and  belonging  to  the  class  of  cardiac  neuroses.  Organic  lesion 
of  the  heart,  as  clue  to  this  disease,  is  exceptional,  and  when 
present,  and  dependent  upon  it  exclusively,  I  believe  it  consists 
invariably  in  dilatation  with  thinning  of  the  walls  of  the  heart. 
I  have  treated,  since  I  have  been  an  hospital  physician,  seven 
cases  of  the  affection,  and  of  all  these  I  have  made  careful  and 
repeated  examination,  and  kept  copious  notes.    There  was  no 

*  Text-Book  of  Practical  Medicine,  translated  by  Humphreys  and  Hackley,  vol.  1.1 
p.  374. 

t  The  Diseases  of  the  Heart,  third  edition,  1870,  p.  311-17. 
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death  amongst  them  whilst  under  my  observation,  and  therefore 
I  have  no  post  mortem  evidence  to  adduce.  But  from  physical 
exploration  I  am  able  to  state,  with  certainty,  that  enlargement 
of  the  heart  existed  only  in  two  out  of  the  seven  cases,  and  in 
one  of  these  two  there  was  a  systolic  murmur  at  the  apex,  lead- 
ing to  a  well-grounded  suspicion  that  structural  disease  of  the 
mitral  valve  existed,  and  was  the  cause  of  hypertrophy.  In  the 
second  of  these  cases,  the  disease  had  lasted  eight  years,  and  the 
physical  evidence  led  to  the  diagnosis  of  dilatation,  rather  than 
hypertrophy  of  the  heart. 

Males  are  more  frequently  affected  with  hypertrophy  of  the 
heart  than  females,  in  the  proportion  of  two  to  one,  according  to 
Walshe,*  and  it  is  more  common  in  advanced  age  than  in  youth, 
according  to  the  same  authority.  Vanderbyl  found,  out  of  forty 
examples  of  hypertrophy,  thirty-four  in  males,  and  only  six  in 
females.  The  proportion  of  two  to  one,  in  favour  of  males,  may 
be  accepted  as  an  average  ;  a  difference  which,  no  doubt,  arises 
from  the  more  laborious  duties  devolving  upon  the  male  sex  in 
all  civilized  communities  ;  not  from  any  inherent  proclivity  in 
sex,  as  such.  As  regards  individuals,  duties  which  impose  more 
physical  labour,  and  more  exposure  to  extremes  and  rapid  vicis- 
situdes of  temperature,  entail  proportionately  greater  liability  to 
hypertrophy  of  the  heart. 

The  rate  of  progress  of  hypertrophy  is  liable  to  great  variety, 
according  to  its  cause,  the  habits  and  age  of  the  patient,  and  the 
comforts  with  which  he  is  surrounded.  Hope  mentions  a  case 
which  ended  fatally  within  a  year ;  and  another  with  adherent 
pericardium  and  dilatation,  in  which  death  occurred  in  nine 
months  from  the  date  of  first  reported  illness,  f 

Bertin  mentions  a  case  of  simple  hypertrophy,  which  he 
believed  to  have  been  developed  in  fifteen  clays.  (!) 

The  renal  form  is  that  which  soonest  ends  in  death,  because, 
when  it  occurs,  formidable  disease  of  another  and  a  vital  organ 
has  already  attained  an  advanced  stage  of  progress. 

Next  in  order  are  those  acute  forms  of  hypertrophy  from 
rupture  of  the  aortic  or  mitral  valve.  But  in  none  of  these  cases 


*  Opus  citat.,  p,  281. 


T  Opus  citat.,  p.  278. 


492 


DISEASES  OF  THE  SUBSTANCE  OF  THE  HEAIIT. 


is  hypertrophy  the  sole,  or  even  the  chief  cause  of  a  fatal  issue, 
although  it  may  precipitate  that  event  through  pulmonary 
haemorrhage,  or  by  rupture  of  a  diseased  cerebral  artery.  It  may 
also  promote  an  unfavourable  issue  otherwise,  by  constituting  a 
necessary  step  towards  tissue-degeneration  and  dilatation  of  the 
heart,  and  failure  of  the  circulation. 

If  the  habits  of  the  patient  be  dissipated,  and  thereby  calcu- 
lated to  impair  nutrition ;  if,  at  the  same  time,  they  be  laborious, 
to  the  extent  of  overtaxing  an  impaired  organ ;  if  the  patient  be 
of  advanced  age,  and  thereby  more  prone  to  degenerative  change 
of  tissue  ;  and,  finally,  if  the  wants  of  the  body,  as  to  food,  rai- 
ment, and  external  heat,  be  inadequately  supplied,  the  progress 
of  hypertrophy  of  the  heart  to  a  fatal  issue  will  attain  its  maxi- 
mum rapidity. 

Doctor  Gerald  F.  Yeo  exhibited  before  the  Pathological  So- 
ciety of  Dublin,*  a  morbid  specimen,  illustrative  of  the  depend- 
ence of  hypertrophy  of  the  right  ventricle  upon  atheromatous 
degeneration  of  the  pulmonary  artery.  A  woman,  aged  thirty- 
two  years,  subject  to  congestion  of  the  lungs,  and  who  had  been 
under  observation  for  six  years  preceding,  was  admitted  into  the 
Whitworth  Hospital  for  valvular  disease  of  the  heart,  following 
acute  rheumatism.  The  lungs  exhibited  several  distinct  foci  of 
sanguineous  infarction,  and  the  branches  of  the  pulmonary 
arteries  leading  to  these  were  plugged  with  hard  laminated 
fibrin.  The  pulmonary  arteries,  to  their  finest  divisions,  were 
dilated  and  inelastic,  and  their  inner  coat  was  marked  with 
dull  yellow  patches  of  atheromatous  degeneration.  The  amides 
were  dilated,  and  their  appendices  were  filled  with  dry  crumb- 
lino-  fibrin.  The  mitral  orifice  was  contracted  in  an  extreme 
degree,  and  the  mitral  valve  greatly  indurated.  The  aortic 
valve  was  thickened  and  insufficient.  The  left  ventricle  was 
hypertrophied,  and  the  right  ventricle  dilated  and  greatly  hy- 
pertrophied  ;  its  walls  were  firm,  and  in  some  places  three- 
fourths  of  an  inch  thick.  The  aorta  was  healthy.  The 
tricuspid  valve  was  thickened.  Dr.  Yeo  remarked  that  en- 
gorgement'of  the  lungs,  though  it  may  have  aided,  was  of  itsett 
incompetent  to  produce  this  extreme  hypertrophy  of  the  right 

*  Meeting,  December  14th,  1872. 
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ventricle,  which,  in  his  judgment,  was  caused  by  the  morbid  alter- 

,  ation  in  the  pulmonary  artery. 

The  symptoms  and  signs  of  hypertrophy  must  be  considered  sepa- 

:  rately,  in  reference  to  each  of  the  different  forms  of  the  affection. 
For  the  differential  diagnosis,  Corvisart  relied  mainly  on  the 
general  condition  of  the  patient,  and  the  character  of  the  pulse. 
In  "  active  aneurism "  (dilated  hypertrophy),  the  patient  is 
strong,  and  the  pulse  strong,  hard,  and  vibrating,  and  there  is 
visible  pulsation  of  the  carotids ;  whilst  in  the  "  passive  "  form 
(dilatation)  there  is  general  debility,  and  the  pulse  is  feeble, 
soft,  and  weak.* 

Morgagni  also  relied  upon  these  symptoms  as  evidence  of  the 
dilated  form;  but  Bertin  held  that  they  belonged  not  to  this,  but 
to  the  "  simple "  form  of  hypertrophy,  of  which  he  gives  three 
examples  (observations  34,  75,  and  76)  affecting  the  left  ven- 
tricle, and  remarks  on  the  absence  of  lividity  of  face,  capillary 

I  engorgement,  oedema,  and  oppression ;  all  of  which,'  he  adds,  are 
present  in  hypertrophy  with  dilatation,  and  are  due  to  the  latter 
condition.  Hypertrophy  of  the  left  ventricle  tends  to  produce 
cerebral  congestion  and  apoplexy,  epistaxis,  and  congestive  in- 
flammation of  the  eyes ;  and  hypertrophy  of  the  right  ventricle 
tends  similarly  to  the  production  of  pulmonary  apoplexy.  These 
forms  of  congestion  he  distinguishes  as  "  active and  apoplexy 
supervening  on  them  he  designates  "  coup  de  sang."-f 

In  "simple"  hypertrophy  Bertin  says  the  sounds  of  the  heart 
are  more  dull,  remote,  and  prolonged  than  natural,  but  limited  to 
the  precordium ;  and  in  the  "  concentric"  form  the  sounds  are 
still  more  masked,  and  contrast  with  the  force  of  the  impulse. 

In  excentric  hypertrophy,  the  sounds  are  louder,  clearer,  and 
more  extensively  diffused  than  in  health,  representing  the  coup 
de  marteau,  and  are  audible  posteriorly. 

Hypertrophy  without  complication,  he  declares,  involves  no 
alteration  of  rhythm,  but  it  predisposes  to  palpitation  on  exer- 
tion; and  when  intermittence  or  great  irregularity  of  the  heart's 
action  is  observed  in  connexion  with  hypertrophy,  it  is  due  to 
other  lesions  with  which  the  hypertrophy  is  associated,  e.g., 
narrowing  of  the  orifices,  or  aneurism  of  the  aorta. 


*  Opus  citat.,  p.  130. 


t  Opus  citat.,  p.  283-9,  and  350-1. 
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Eespiration,  according  to  Bertin,  is  not  affected  by  uncompli- 
cated hypertrophy,  except  when  the  latter  is  excessive,  and  pre- 
sents a  mechanical  impediment  to  the  expansion  of  the  lungs  • 
and  in  the  concentric  form,  when  the  same  embarrassment  to 
respiration  should  exist  as  in  the  case  of  a  contracted  orifice. 
He  dwells  upon  the  fact,  not  previously  recognized,  that  hyper- 
trophy does  not,  of  itself,  impede  the  circulation,  save  in  the  con- 
centric form;  and  that  the  effects  hitherto  attributed  to  it  were 
in  reality,  due  to  a  preexisting  organic  lesion,  which  gave  rise 
equally  to  the  hypertrophy  and  to  the  symptoms  ascribed  to  it. 

Hypertrophy  of  the  left  ventricle  is  characterized  by  pulsa- 
tion, strongest  in  the  region  of  the  left  fifth  and  sixth  costal 
cartilages ;  and  hypertrophy  of  the  right  ventricle  by  pulsation 
of  greatest  force  at  the  lower  end  of  the  sternum,  and  stronger  to 
the  right  than  to  the  left  of  that  point.  The  latter  is  likewise 
distinguished  by  "  active  "  haemoptysis  and  jugular  pulsation  or 
"  fluctuation,"  which,  though  regarded  by  Lancisi  as  indicative 
of  right  ventricular  hypertrophy,  was  justly  regarded  by  Bertin 
as  symptomatic  rather  of  dilatation  of  the  ventricle  and  inade- 
quacy of  the  tricuspid  valve. 

The  combination  of  hypertrophy  of  both  ventricles  in  different 
forms  may  be  recognized  by  adverting  to  the  place  of  greatest 
intensity,  and  to  the  character  of  the  pulsations  and  sounds  of 
the  heart.  Hypertrophy  of  the  auricles  is  characterized,  he  says, 
by  the  muffled  quality  of  the  second  sound.* 

The  authority  of  Bertin  is  so  justly  high,  and  his  opinions  so 
fully  representative  of  the  knowledge  of  his  time  in  this  depart- 
ment of  clinical  medicine,  that  I  have  deemed  it  desirable  to 
state  them  thus  at  length,  in  order  to  shew  in  what  modern 
teaching  would  correct  and  supplement  his  rules  of  diagnosis. 

Intermittence  and  irregularity  of  the  action  of  the  heart,  occur- 
ring in  connexion  with  hypertrophy,  should  not  be  regarded,  as 
justly  stated  by  Bertin,  as  arising  from  hypertrophy  as  such.  He 
was,  however,  wrong  in  regarding  these  symptoms  as  indicative 
of  narrowing  of  any  of  the  orifices  of  the  heart,  or  of  aneurism 
of  the  aorta.  They  indicate  rather  degeneration  and  dysassthesia 
of  the  heart,  and  dilatation  of  the  left  ventricle.    In  enumerat- 

*  TraitS  des  Maladies  du  Cceur,  1824,  p.  350,  et  suivantes. 
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ing  the  topical  signs  of  hypertrophy,  Bertin  omits  all  mention  of 
the  most  valuable  of  them,  namely,  displacement  of  the  point  of 
apex-pulsation  to  the  left. 

The  value  of  haemoptysis,  as  a  symptom  of  hypertrophy  of  the 
right  ventricle,  is  certainly  very  equivocal ;  many  other  diseases 
of  the  heart  are  more  likely  to  give  rise  to  it,  and  notably  con- 
striction of  the  mitral  opening.  But,  even  were  this  not  so,  it 
would  be  impossible  to  distinguish  active  from  passive  haemop- 
tysis with  sufficient  precision,  for  the  purpose  of  differential 
diagnosis. 

The  error  of  attributing  the  second  sound  of  the  heart  to 
the  contraction  of  the  auricles,  which  was  common  to  Bertin, 
Laennec,  and  Bouillaud,  and  led  these  eminent  men  and  their 
disciples  into  many  and  grave  mistakes  in  physical  diagnosis, 
has  been  discussed  in  a  previous  chapter,  and  needs  only  to  be 
i  mentioned  here. 

Bouillaud  mentions  as  primary  and  essential  symptoms  of 
hypertrophy,  augmentation  of  the  force  and  extent  of  the  pulsa- 
tions, and  increased  loudness  of  both  sounds  of  the  heart ;  and 
extension  of  dulness  in,  and  sometimes  arching  or  prominence 
of  the  precordium.* 

But  exaggeration  of  the  sounds  is  characteristic  of  the  mixed 
form  only  where  dilatation  is  in  excess  of  hypertrophy,  as  he 
elsewhere  admits.  In  the  simple  form,  the  sounds  are  dulled. 
Percussion-dulness  is  not  necessarily  in  creased,  for  example, 
where  the  anterior  edges  of  the  lungs  are  emphysematous,  and 
overlie  the  pericardium ;  and  prominence  of  the  pericardium  is 
mot  only  possible  in  acute  pericarditis  with  copious  liquid  effu- 
sion in  the  child,  but  infinitely  more  common  than  it  is  in 
connexion  with  hypertrophy  at  any  period  of  life.  He  adopts, 
from  his  teacher  Bertin,  the  error  of  attributing  derangement  of 
rhythm  to  stenosis  of  one  or  other  of  the  orifices  of  the  heart, 
and  omits,  as  Bertin  did,  to  mention  the  actual  cause  of  irregu- 
larity, namely,  degeneration  of  the  muscular  substance  of  the 
heart.  Laennec  states  that,  whilst  moderate  hypertrophy  of  the 
ventricles  causes  dulness  of  the  first  sound,  and  exaggerates  the 
natural  rhythm  of  the  heart  by  prolongation  of  the  long  pause, 

*  Traitg  Clinique,  torn,  ii.,  p.  440. 
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extreme  hypertrophy  prolongs  the  systole,  and  either  completely 
masks  the  first  sound,  or  admits  only  a  faint  murmur  like  that 
of  respiration.  There  is  an  obscure  and  distant  movement  which 
gradually  increases,  lifts  the  ear,  and  gives  the  sensation  of  a 
shock.  The  ventricular  contractions  run  almost  into  one  another, 
and  there  is  scarcely  any  interval  of  repose,  the  second  sound 
being  curt,  and  almost  or  entirely  lost.* 

As  symptoms  of  hypertrophy  of  the  left  ventricle,  Laennec 
mentions  a  full  and  strong  pulse;  strong  and  visible  impulse;  di- 
minution or  absence  of  percussion-resonance  in  the  precordiuin, 
and  florid  complexion ;  but  adds,  with  truth,  that  none  of  the 
symptoms  are  constant.  Laennec,  like  Bertin,  omits  all  mention 
of  displacement  of  the  apex  and  extension  of  percussion-dulness 
to  the  left,  as  signs  of  hypertrophy  of  the  left  ventricle. 

According  to  Hope,  prominence  of  the  precordiuin  and  "a 
double  jogging  impulse  "  are  symptomatic  of  an  hypertrophied 
heart,  fixed  by  adhesion  of  the  pericardium.-f-  He  truly  remarks 
that  the  pulse  in  hypertrophy,  complicated  with  "  valvular  and 
other  lesions,"  is  liable  to  many  and  great  modifications,  which 
represent  rather  the  complications  than  the  hypertrophy ;  but  in 
left  ventricular  hypertrophy  of  the  simple  form,  and  free  from 
complication,  it  is  regular,  strong,  full,  and  tense ;  it  swells  gra- 
dually and  with  force,  expands  largely,  and  dwells  under  the 
finger,  and  in  anaemic  subjects  it  is  accompanied  with  a  thrill 
In  hypertrophy  with  dilatation,  provided  the  former  condition 
predominate,  these  characters  of  the  pulse  are  still  more  decided; 
but  when  dilatation  is  in  excess  of  hypertrophy  the  pulse  is 
soft  and  compressible.  In  concentric  hypertrophy  the  pulse  is 
tense,  but  small ;  and  where  this  condition  exists  in  an  extreme 
degree,  it  is  weak  and  small. 

He  holds  that  dyspnoea,  venous  congestion  of  the  lips,  and 
passive  haemorrhage,  may  be  caused  by  uncomplicated  hyper- 
trophy, through  embarrassment  of  the  capillary  circulation ;  and 
that  angina,  although  characteristic  of  no  particular  lesion  of  the 
heart,  is  often  associated  with  hypertrophy. 

The  impulse  of  the  heart  is  strong,  heaving,  and  sustained,  m 

*  Traite  cP Auscultation  Mediate,  1826,  torn,  ii.,  p.  411. 
f  A  Treatise  on  the  Diseases  of  the  Heart,  etc.,  p.  238. 
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proportion  to  the  degree  of  hypertrophy  and  accompanying  dila- 
tation ;  and  in  both  the  excentric  and  simple  forms  Hope  notices, 
i  with  especial  emphasis,  the  existence  of  a  "  diastolic  impulse," 
i  for  the  discovery  and  interpretation  of  which  he  justly  claims 
credit. 

In  reference  to  this  sign,  he  says  :  "  It  is  occasioned  by  the 
diastole  of  the  ventricles,  during  which  action  the  heart  sinks 
back  from  the  walls  of  the  chest,  and  this  sinking  back  termi- 
nates in  a  jog,  or  shock,  occasioned  by  the  refilling  of  the  ven- 
tricles, and  constituting  the  diastolic  impulse  in  question.  It  is 
stronger,  cceteris  paribus,  in  proportion  as  the  heart  is  thicker 
and  more  capacious.  Accordingly,  I  have  found  it  strongest  in 
hypertrophy  with  dilatation ;  but  it  may  also  be  very  consider- 
able in  simple  hypertrophy.  In  the  healthy  heart  it  is  not  per- 
ceptible ;  neither  is  it  in  dilatation  without  hypertrophy."* 
'  Hope  agrees  with  Laennec  in  thinking  the  ear,  applied  to  the 
■stethoscope,  the  most  delicate  medium  for  the  appreciation  of 
cardiac  impulse.  Jugular  pulsation  he  regards  as  a  sign  of 
dilated  hypertrophy  of  the  right  ventricle,  maintaining  that  the 
double  venous  fluctuation  is  due,  the  lesser,  to  the  wave  of  blood 
urged  on  by  the  contraction  of  the  auricle  towards  the  distended 
ventricle,  and  thence  reflected  upon  the  superior  cava  and  its 
tributaries;  and  the  greater,  to  the  sudden  and  powerful  contrac- 
tion of  the  ventricle  upon  the  mass  of  blood  Ailing  its  cavity,  and 
the  consequent  repulsion  upon  the  auricle,  and  through  it  upon 
the  jugular  veins,  of  a  column  of  blood,  equivalent  in  sectional 
area  to  the  surface  of  the  tricuspid  valve  thus  suddenly  and 
forcibly  raised  by  the  contraction  of  the  ventricle. 

The  heart,  he  says,  occupies  a  low  position  in  hypertrophy,  ex- 
cept when  fixed  by  adhesion  of  the  pericardium,  and  the  sounds 
are  modified  according  to  the  form  of  hypertrophy  actually  pre- 
sent. Thus,  in  simple  hypertrophy  the  first  sound  is  dull  and 
prolonged  in  proportion  to  the  degree  of  thickening  of  the  walls, 
whilst  the  second  sound  is  feeble,  and  the  interval  of  repose  is 
shortened  because  of  the  increased  length  of  the  first  sound. 

In  concentric  hypertrophy,  he  says,  both  sounds  are  propor- 
tionately weaker ;  and  in  the  simple  and  concentric  forms  alike, 

*  Opus  citat.,  p.  271-2. 
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the  first  sound  is  scarcely  audible  at  the  upper  part  of  the  ster- 
num and  beneath  the  clavicles,  whilst  the  second  is  distinctly 
heard.  Where  both  ventricles  are  thus  altered,  the  transmis- 
sion of  the  sounds  is  restricted  to  the  narrowest  limits. 

In  hypertrophy  with  dilatation  the  sounds  are  loudest,  and 
during  palpitation  they  attain  their  utmost  intensity.  The  first  is 
abrupt  at  its  commencement,  and  prolonged,  whilst  the  second 
is  simply  intensified  ;  both  are  extensively  transmitted  through 
the  chest,  and  distinctly  audible  at  all  points  of  its  surface,  even 
behind,  especially  in  children  and  thin  persons. 

Where  dilatation  predominates,  the  first  sound,  he  says,  is  not 
so  loud  or  prolonged  as  in  the  preceding  variety,  whilst  the 
second  is  louder  than  natural,  but  otherwise  unaltered. 

Both  the  impulse  and  the  sounds  are  diminished  by  general 
debility,  induced  by  exhaustion  from  any  cause ;  by  acute  and 
chronic  affections  of  the  lungs  ;  and  by  approaching  dissolution. 

I  have  already  expressed  the  opinion,  that  precordial  promi- 
nence is  not  characteristic  of  hypertrophy,  because  proportion- 
ately more  frequent  in  hydro-pericardium ;  and  that  elevation 
of  the  point  of  apex-beat,  without  any  discoverable  cause  of 
excentric  pressure  on  the  heart,  is  indicative  of  adhesion  of  the 
pericardium  exclusively.  The  "  double  jogging  impulse  "  in  no 
respect  differs  from  the  double  impulse,  systolic  and  diastolic, 
to  be  presently  noticed. 

Symptoms  of  venous  engorgement  are  certainly  not  character- 
istic of  uncomplicated  hypertrophy  in  any  of  its  varieties,  quite 
the  reverse;  and  dyspnoea  is  so  only  in  a  qualified  sense;  namely, 
when  the  hypertrophy  is  excessive,  and  incommodes  the  lungs  by 
its  mere  bulk  and  pressure ;  or  when  it  is  induced  by  unwonted 
physical  effort  of  any  kind.  The  capillaries  are  not  engorged 
as  a  consequence  of  uncomplicated  hypertrophy.  When  they  are 
in  that  condition  in  connexion  with  hypertrophy,  the  cause  of 
the  hypertrophy  is  also  the  cause  of  the  capillary  engorgement ; 
e.  g.,  valvular  disease.  In  the  early  stages  of  hypertrophy  the 
capillaries  are  not  engorged,  but  in  a  state  of  active  hypersemia. 
When,  however,  in  the  latter  stages,  the  heart  begins  to  fail, 
passive  congestion  of  the  capillaries  and  veins  ensues :  a  change 
due,  not  to  hypertrophy,  but  to  the  atrophic  and  degenerative 
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changes  of  tissue  which  constitute  its  inevitable  sequelae.  Then, 
for  the  first  time,  the  pulse  is  noticed  to  be  irregular,  and  dropsi- 
cal effusion  appears.  I  regard  as  of  no  weight  against  this  view 
the  case  of  alleged  concentric  hypertrophy,  causing  dropsy  and 
other  consequences  of  capillary  and  venous  congestion,  adduced 
by  Hope,*  in  the  absence  of  positive  evidence  that  the  kidneys 
were  not  diseased. 

The  interpretation  of  the  "diastolic  impulse"  given  by  Hope  is, 
in  my  judgment,  only  partially  correct.  Such  impulse  is  present 
only  where  hypertrophy  with  dilatation  exists  ;  never  in  simple 
hypertrophy.  His  explanation  of  the  phenomenon  implies  two 
coincident  and  essential  conditions :  a  "  sinking  back "  of  the 
heart,  and  diastole  of  the  ventricles.  I  believe  the  latter  consti- 
tutes the  sole  cause ;  the  former  having  no  existence,  and,  there- 
fore, no  share  in  the  production  of  diastolic  impulse. 

It  is  no  less  perceptible  when  the  patient  lies  face  down- 
wards, and  no  "  sinking  back  "  can  take  place.  Further,  Hope's 
theory  implies  that  diastolic  impulse  takes  place  at  the  end 
of  ventricular  diastole,  and  coincides,  therefore,  with  auricu- 
lar systole.  But,  however  plausible  this  doctrine  may  seem,  as 
introducing  the  element  of  active  impidsion  of  blood  from  the 
auricle,  it  is  opposed  to  observation,  which  shows  that  the  dias- 
tolic impulse  coincides  with  the  second  sound  of  the  heart,  and 
therefore  with  the  first  period  of  ventricular  diastole.  My  view 
is,  that  the  hypertrophiecl,  dilated,  and  dense  walled  ventricle, 
returning  by  recoil  to  a  state  of  complete  diastole,  and.  becoming 
at  the  same  moment  suddenly  and  rapidly  filled  with  blood  by 
influx  from  the  auricle,  attains  thereby  dimensions  in  excess  of 
the  antero-posterior  diameter  of  the  mediastinum ;  and  partly  by 
its  diastolic  recoil,  and  in  part  by  the  excentric  pressure  thus 
exercised  upon  its  internal  surface,  it  is  brought  suddenly  into 
violent  collision  with  the  precordium,  and  becomes  the  cause  of 
sensible  impulse.  It  is,  I  believe,  pathognomonic  of  dilated 
hypertrophy  of  an  unsoftened  left  ventricle.  With  an  exagge- 
rated systolic  impulse,  this  phenomenon  constitutes  the  "  double 
jogging  impulse"  previously  mentioned,  as  indicative,  according 
to  Hope,  of  hypertrophy,  with  adherent  pericardium ;  but,  as  I 

*  London  Medical  Gazette,  September  5th,  1839. 
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think,  erroneously  so  interpreted.  Neither  the  explanation 
offered  by  Hope  of  jugular  pulsation,  nor  his  interpretation  of  I 
that  phenomenon,  is,  to  my  mind,  satisfactory.  I  believe  it  to 
be  due,  as  already  stated,  to  actual  reflux  from  the  right  ven- 
tricle ;  and  that  it  is,  therefore,  pathognomonic  of  tricuspid  re- 
gurgitation. There  are  noticeable  in  the  external  jugular  veins, 
two  distinct  movements  in  such  cases  :  one,  a  single  reflux  wave 
of  considerable  magnitude,  coincident  with  the  systole  of  the 
ventricles  and  the  carotid  pulse,  and  all  but  abolished  by  a  full 
inspiration ;  and  the  other,  a  series  of  ripples,  likewise  reflux, 
but  in  no  degree  influenced  by  respiration,  alternating  with  the 
larger  fluctuations,  and  occupying  the  whole  interval  between 
them.  Both  these  movements  may  be  promptly  arrested  by  1 
gentle  pressure  upon  the  vein,  immediately  above  the  clavicle. 
The  former  I  believe  to  be  due  to  reflux  from  the  ventricle 
during  its  systole;  and  the  latter,  to  reflux  from  the  auricle 
during  the  series  of  feeble  undulatory  contractile  movements 
performed  by  it  previous  to  its  final  systole. 

The  systole  of  the  auricle,  properly  so  called,  which  immedi- 
ately precedes  the  systole  of  the  ventricle,  is  not  productive  of 
distinct  venous  reflux.  The  tricuspid  orifice  being  thrown 
open  at  the  moment  of  auricular  systole,  the  blood  passes  by  the 
larger  opening  into  the  ventricle ;  it  is  urged  by  the  onward 
contraction  of  the  auricle,  and  its  course  is  favoured  by  gravi- 
tation, more  freely  than  by  the  smaller  aperture  and  against 
gravity,  back  upon  the  cava  and  jugular  veins. 

It  is  possible,  however,  that  a  reflux  jugular  wave  may  be 
actually  produced  by  right  auricular  systole ;  but  it  would  be 
necessarily  merged  in  that  of  ventricular  systole  which  imme- 
diately follows,  and  therefore  not  separately  recognizable. 

It  may  be  and  has  been  urged  against  this  explanation  of 
venous  pulse  in  the  neck,  that  it  necessarily  implies  the  concur- 
rent development  of  tricuspid  reflux  murmur.  But  where  the 
distention  of  the  ventricle  is  such  as  to  render  the  tricuspid 
valve  incompetent,  its  power  of  contraction  is  manifestly  insuffi-  j 
cient  to  educe  a  murmur.  Hence,  the  extreme  rarity  of  tricuspid 
regurgitant  murmur ;  so  rare,  indeed,  is  it,  that  I  have  never  1 
heard  it  except  in  cases,  very  few  in  number,  in  which  incom- 


SYMPTOMS  AND  SIGNS  OF  HYPERTROPHY. 


501 


petency  was  the  result  of  valvular  lesion  without  distention  of 
the  ventricle. 

In  speaking  of  an  abbreviated  interval  of  repose  as  a  col- 
lateral sign  of  hypertrophy,  Hope  does  not  make  it  clear  to 
which  of  the  two  intervals  he  refers.  The  first  interval  is 
shorter;  but  the  second,  or  that  following  the  second  sound  and 
preceding  the  first,  is  longer  than  natural,  as  stated  by  Laennec, 
because  the  prolongation  of  the  first  sound  is  effected  by  suffix, 
not  by  prefix;  ventricular  contraction  not  anticipating,  but  trans- 
gressing, its  normal  period. 

I  have  not  met  with  an  example  of  the  double  systolic  im- 
pulse which  Walshe  notices  as  a  sign  of  ex  centric  hypertrophy.* 
I  have  occasionally  observed,  in  the  early  stages  of  retrograde 
metamorphosis  of  an  hypertrophied  heart,  an  abortive  pulsation 
or  tick,  not  represented  in  the  radial  pulse,  to  imnnp.fliat.e-1y  suc- 
ceed the  normal  impulse  at  the  precordium.  But  this  is  symp- 
tomatic, not  of  hypertrophy  itself,  but  of  the  retrogressive 
changes  consecutive  to  that  condition. 

Neither  can  I,  in  view  of  the  negative  and  positive  signs,  admit 
with  that  eminent  observer,  the  possibility  of  mistaking  excentric 
hypertrophy  in  a  narrow  chested  subject,  for  pleural  effusion. 

In  extreme  cases  of  dilated  hypertrophy  of  long  duration,  and 
also  in  early  youth,  Walshe  has  noticed  bulging  of  the  precor- 
dium, divarication  of  the  ribs  on  the  left  side  from  the  second 
to  the  eighth,  and  percussion-dulness  to  the  same  extent ;  the 
head  of  the  observer,  the  body  of  the  patient,  and  even  the  bed 
being  visibly  shaken  whilst  the  stethoscopic  examination  was 
being  conducted.  This,  I  have  likewise  witnessed,  but  only  in 
childhood  (case  T.  D.).  I  cannot  agree  with  him  in  the  opinion, 
that  reduplication  of  the  sounds  possesses  no  special  significance ; 
neither  can  I  accept  his  view  of  its  dependence,  in  regard  to  loth 
sounds,  upon  inequality  of  strength  in  the  two  ventricles,  f  I 
believe  reduplication  of  the  first  sound,  as  already  stated  (p. 
165),  positively  indicates  hypertrophy  with  dilatation;  or  de- 
rangement of  cardiac  innervation;  and  that  it  depends  upon 

*  A  Practical  Treatise  on  the  Diseases  of  the  Heart  and  Great  Vessels  third  edition 
1862,  p.  32.  •  ' 

t  Opus  citat.,  p.  283. 
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disturbance  of  synchronism  "between  the  systole  of  the  ventricle, 
and  the  closure  of  the  corresponding  auriculo-ventricular  valve. 

Eeduplication  of  the  second  sound  is  caused  by  unequal  reple- 
tion of  the  two  ventricles,  and  consequent  derangement  of  syn- 
chronism in  their  evacuation,  and  in  the  consecutive  reaction  of 
the  aorta  and  pulmonary  artery ;  the  closure  of  the  semilunar 
valves  being  postponed  on  the  side  of  greatest  ventricular  dis- 
tention. 

The  doctrine  that  hypertrophy  is  capable,  per  se,  of  inducing 
murmur  at  the  aortic  or  mitral  orifice  by  the  mere  force  of  con- 
traction to  which  it  may  give  rise,  is  quite  unsupported  by  the 
result  of  my  observation.     I  have  repeatedly,  however,  en- 
countered such  a  phenomenon ;  but  at  the  mitral  orifice  only,  in 
hearts,  whether  hypertrophied  or  not,  dynamically  weakened  by  i 
softening  of  the  ventricular  walls*    In  no  single  instance  have 
I  met  with  aortic  systolic  murmur  not  traceable  to  some  definite  j 
organic  lesion  of  an  obstructive  kind,  either  at  the  orifice  or  in 
the  root  of  the  aorta,  which  was  not  manifestly  of  haemic  origin. 
I  cannot,  therefore,  believe  in  the  alleged  occurrence  of  aortic 
systolic  murmur  from  derangement  of  proportion  between  a  di- 
lated ventricle  and  its  orifice  of  exit;  or  from  ■derangement  of 
the  line  of  axis  from  the  orifice  of  the  ventricle  to  the  aorta,  till 
conclusive  evidence  be  adduced  of  its  actual  occurrence. 

Amongst  the  general  symptoms  of  hypertrophy,  Walshe  men-i 
tions  paroxysms  of  dyspnoea  in  case  of  much  dilatation,  valvular 
obstruction,  or  pulmonary  disease.    Dyspnoea,  occurring  in  par- 
oxysms in  connexion  with  hypertrophy,  I  should  regard  as 
evidence  of  dilatation  and  rigidity  of  the  aorta. 

Particular  tinting  of  the  face,  frequent  headache,  rushing  noises  j 
in  the  ears,  drowsiness  after  meals,  startings  in  sleep,  and  epis- 
taxis,  although  collectively  or  singly  often  present  in  hyper- 
trophy, are  quite  as  often  absent ;  hence  they  can  be  regarded 
only  as' presumptive  symptoms  of  that  condition. 

Enlargement  of  the  thyroid  body  is  .assuredly  not  a  conse- 
quence,  and  therefore  not  a  symptom  of  hypertrophy.    It  is  | 
commonly  associated  with  excitement  of  the  heart,  which  may 
or  may  not  be  followed  by  hypertrophy;  but  in  relation  to  both  I 
it  stands  as  cause,  not  as  effect. 

*  See  Chapter  III.,  p.  281. 
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In  connective  tissue  hypertrophy,  Quain  states  that  the  im- 
pulse is  strong  and  heaving,  and  the  first  sound  dull ;  and  in  that 
due  to  accumulation  of  fat,  which  he  admits  as  a  special  form, 
without  adequate  reason  in  my  judgment,  the  sounds  are  sharp.* 

In  the  latter  condition  the  sounds  are,  no  doubt,  in  most  cases 
sharp  at  the  base,  owing  to  the  usually  concomitant  change  of 
atheroma  of  the  aorta.  But  the  apex-pulsation  is  feeble,  and  the 
apex-sounds  faint,  and  of  low  pitch,  except  in  the  advanced  stage 
of  concomitant  degeneration  of  the  muscular  fibres,  when  the 
sounds,  though  faint,  may  be  likewise  sharp  and  brief. 

The  symptoms  and  the  signsf  of  hypertrophy  may  be  divided 
into  those  which  are  presumptive  or  equivocal,  and  those  which 
are  positive ;  and  each  member  of  these  two  groups  must  be  con- 
sidered separately  in  relation  to  the  different  forms  of  hyper- 
trophy specified  at  page  462. 

Equivocal. 

Symptoms.  Signs. 
Florid  or  congested  face.  Extension  of  precordial  dulness. 

Liability  to  headache  in  recumbent       Masking  of  cardiac  sounds. 

posture.  Extensive  diffusion  of  cardiac  sounds, 

to  rushing  noise  in  the  head 

on  stooping,  or  after  exertion, 
to  violent  palpitation  after 
exertion. 
,,        to  epistaxis. 
,,        to  vertigo. 
Habitual  shortness  of  breath  on  exertion. 
Throbbing  of  the  carotid  arteries. 

Positive. 

Large,  full,  and  strong  pulse.  Displacement  of  the  apex  to  the  left, 

Visible  heaving  of  the  precordium.  in  the  absence  of  excentric  pressure. 

Extension  of  area  of  apex-pulsation. 

Heaving  precordial  impulse,  perceived 
by  the  application  of  the  hand. 

Extensive  diffusion  of  impulse. 

Prolonged,  dull,  and  distant  first  sound. 

Keduplication  of  first  sound. 

Double  impulse. 

Sphygrnographic  tracing  of  hypertrophy . 

*  Lectures,  loco  citat. 

+  For  convenience  sake  I  use  the  word  "sign,"  as  contradistinguished  from 
symptom,  throughout  this  work,  as  indicating  sensory  evidence  discoverable  by 
auscultation,  percussion,  or  palpation. 


504 


DISEASES  OF  THE  SUBSTANCE  OF  THE  HEART. 


It  is  unnecessary  to  discuss  here  the  equivocal  symptoms  and 
signs,  which  have  but  a  casual  connexion  with  hypertrophy ; 
each  of  winch  may  be  absent  where  hypertrophy  exists,  or  may- 
be present  in  its  absence,  and  due  to  other  causes. 

Of  the  positive  symptoms  of  hypertrophy,  the  large,  full, 
strong,  and  sustained  pulse  is  amongst  the  most  valuable ;  it  is 
distinguished  by  the  combination  of  these  qualities  from  the 
pulse  of  all  other  morbid  states  whatever,  and  is,  therefore, 
pathognomonic  of  left  ventricular  hypertrophy.  It  is  liable  to 
great  variation  as  to  firmness,  according  to  the  state  of  the  walls 
of  the  artery  examined ;  but,  it  is  always  of  high  tension,  except 
in  the  stage  of  retrogressive  change  of  tissue. 

The  absence  of  pulse  of  this  character  would  not  be  of  equal 
value  as  negative  evidence  in  regard  to  the  heart  generally; 
because  the  right  ventricle  alone  may  be  hypertrophied,  and  yet 
the  pulse  may  present  characters  the  opposite  of  those  just  men- 
tioned. 

In  simple  hypertrophy  of  the  left  ventricle,  the  pulse  is  less 
full  and  sustained,  but  no  less  strong,  than  in  the  dilated  form. 
The  difference,  therefore,  is  only  of  degree,  as  between  the  simple 
and  dilated  forms  of  the  affection  on  the  left  side  of  the  heart. 

Hypertrophy  of  the  right  ventricle  is  nearly  always  of  the  di- 
lated form,  and  the  radial  pulse  exhibits  characters  derived  from 
an  obstructed  pulmonary  circulation,  viz.,  those  of  smallness, 
weakness,  and  occasionally  even  of  intermittence  or  irregularity. 

Visible  heaving  of  the  precordium  is  no  less  significant  of 
hypertrophy,  in  the  assumed  absence  of  aneurism  or  other  tumor 
behind  the  heart.  When  the  left  ventricle  alone  is  affected,  the 
movement  will  be  perceived  towards  or  beyond  the  hue  of  the 
left  nipple  ;  and  where  the  right  alone  is  engaged,  it  will  appear, 
but  less  distinctly,  in  the  inferior  sternal  region,  and  to  a  vari- 
able distance  beyond  the  right  edge  of  that  bone.  If  both  ven- 
tricles be  in  the  state  of  hypertrophy,  the  movement  of  impulse 
will  be  visible  over  the  entire  extent  of  the  precordium,  but 
most  distinctly  at  the  point  of  apex-pulsation;  and  in  the  dilated 
form  it  will  be  of  an  unclulatory  character. 

As  a  single  sign,  displacement  of  the  apex  to  the  left  of  its 
normal  position  might  be  due  equally  to  hypertrophy  and  dila- 
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tation  of  the  left  ventricle ;  and  the  same  may  be  said  of  en- 
largement of  the  area  of  apex-pulsation.  But,  associated  with 
heaving  impulse  at  the  left  precordium  perceptible  to  the  hand, 
these  signs,  single  or  united,  become  pathognomonic  of  left  ven- 
tricular hypertrophy.  The  degree  of  displacement  of  the  apex 
to  the  left,  and  of  extension  of  its  area,  will,  in  the  association 
just  mentioned,  measure  with  approximate  accuracy  the  enlarge- 
ment of  the  left  ventricle  ;  and  its  downward  and  leftward 
displacement,  the  expansion  and  elongation  of  the  organ  so 
characteristic  of  hypertrophy  from  incompetence  of  the  aortic 
valve.  .  In  determining  the  extent  of  apex-pulsation  I  make 
use  of  my  index  and  middle  fingers  as  a  pair  of  callipers,  and 
with  sufficiently  accurate  results. 

Heaving  precordial  impulse  is  no  less  distinctive  of  hyper- 
trophy ;  it  is  of  the  nature  of  a  prolonged  swell  or  upheaving  of 
'  the  chest- wall,  by  the  shock  and  gradual  uplifting  of  a  powerful 
■'  solid  body  immediately  behind  it.  In  simple  hypertrophy  the 
shock  is  more  abrupt  and  localized,  and  the  lifting  of  the  chest- 
wall  less  decided  than  in  the  dilated  form.  In  excentric  hyper- 
trophy of  extreme  degree,  the  shock  of  cardiac  impulse  is  so 
powerful  as  visibly  to  shake  the  body  of  the  patient,  and  the 
head  of  the  auscultator,  as  correctly  stated  by  Hope.  I  have 
seen  it  communicated  to  an  enlarged  liver,  and  I  have  heard 
gastric  tinkle,  corresponding  to  the  systole  of  the  ventricles, 
caused  by  it.  It  is,  moreover,  extensively  diffused  over  the  front 
of  the  chest,  being  perceptible  to  the  hand  far  beyond  the  normal 
limits  of  the  precordium. 

The  first  sound  of  the  heart  is  strong,  but  dull,  prolonged,  and 
distant  in  all  forms  of  hypertrophy.  In  simple  hypertrophy 
the  dull  and  distant  characters  of  the  sound  predominate ;  and 
in  the  dilated  form,  prolongation  and  strength,  with  greater 
clearness,  are  the  distinguishing  qualities.  The  second  sound  is 
less  distinctly  audible  at  the  apex  in  both  forms  than  it  is  in  the 
healthy  heart;  louder,  however,  in  dilated  than  in  simple  hyper- 
trophy. At  the  base,  the  second  sound  is  usually  distinct  and 
normal ;  but  in  many  cases  of  excentric  hypertrophy  it  is  mor- 
bidly loud,  sharp,  and  clear,  for  some  distance  in  the  line  of  the 
ascending  aorta.    This  is,  in  some  degree,  due  to  the  force  of  im- 
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pulsion,  and  usually  also  to  antecedent  or  consecutive  atheroma 
of  the  coats  of  that  vessel. 

Both  sounds  are  extensively  transmitted  in  dilated  hyper- 
trophy, especially  in  young  and  thin  subjects.  In  such  I  have 
heard  them  at  all  points  of  the  chest,  even  posteriorly.  A  solidi- 
fied lung  would  seem  to  intensify,  by  transmission,  the  sounds  of 
the  heart  in  these  cases. 

Keduplication  of  the  first  sound  is  so  intimately  associated 
with  simple  or  excentric  hypertrophy,  that  if  carefully  sought,  it 
will  be  found  in  every  such  case,  anterior  to  consecutive  deterio- 
ration of  tissue.  It  consists,  as  already  stated,  in  resolution  of 
the  first  sound  into  its  constituent  elements  of  impulse  and 
valve-tension ;  and  is  due  to  the  abolition  of  simultaneousness  of 
these  events,  and  the  interposition  of  an  appreciable  interval  of 
time  between  the  impulse  by  which  the  systole  of  the  ventricles 
is  inaugurated,  and  the  tension  of  the  auriculo-ventricular  valves, 
which  occurs  at  its  acme. 

The  suddenness  and  energy  with  which  ventricular  contrac- 
tion is  initiated  in  simple  hypertrophy,  and  the  ordinary  rate 
at  which  its  acme  is  attained,  explain  at  once  the  early  occur- 
rence of  impulse,  and  the  apparent  postponement  of  valve- 
sound  ;  whilst,  in  excentric  hypertrophy,  the  derangement  is  due 
to  postponement  of  valve-tension,  arising  from  the  protracted  pro- 
cess of  ventricular  evacuation.  In  both,  the  exalted  contractile 
force  acquired  through  increased  parietal  development,  accounts 
for  the  emphasis  with  which  the  two  elements  of  the  first  sound 
are  pronounced.  The  absence,  in  a  simple  dilated  ventricle,  of 
contractile  power  adequate  to  the  production  of  audible  impulse, 
may  account  for  the  absence  in  such  cases  of  double  first  sound. 
Hence,  likewise,  double  first  sound  has  rarely,  if  ever,- its  source 
in  the  right  ventricle ;  for,  even  when  hypertrophy  is  associated 
with  dilatation  of  this  chamber,  an  event  of  very  rare  occur? 
rence  *  dilatation  is  so  much  in  excess  that  audible  impulse  is 
scarcely  developed,  and  inadequacy  of  the  tricuspid  valve  is  a 

•  Bertin  has,  however,  reported  a  case  (88)  in  which  the  walls  of  the  right  ven- 
tricle were  from  eleven  to  sixteen  lines  thick.    Bouillaud  gives  one  (76)  in  w  w 
the  thickness  was  eight  to  ten  lines,  and  a  second  (77)  in  which  it  was  twe 
lines ;  and  Hope  gives  an  example  of  it,  measuring  six  to  seven  lines,  in  a  gir  » 
years  old. 
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necessary  concomitant ;  hence,  absence  of  valve-click,  and  there- 
fore, of  double  first  sound. 

I  have  already  (p.  499)  stated  my  opinion  as  to  the  cause  and 
diagnostic  significance  of  the  "double  jogging  impulse"  of  Hope. 
It  will  suffice  here  to  repeat,  that  I  regard  it  as  identical  with 
double  impidse  of  systolic  and  diastolic  rhythm,  as  described  by 
that  author ;  and  as  evidence,  not  of  simple  hypertrophy  with  or 
without  adhesion  of  the  pericardium,  but  of  hypertrophy  with 
dilatation  of  the  left  ventricle.  Dilatation  of  the  right  ventricle, 
as  just  stated,  is  rarely  associated  with  hypertrophy  of  its  walls. 
Hence,  likewise,  double  impulse  rarely  has  its  origin  in  this 
chamber.  I  am  not  personally  cognizant  of  a  single  example  of 
the  kind. 

A  sphygmographic  tracing  would,  of  course,  afford  conclusive 
evidence  of  hypertrophy  of  the  left  ventricle. 

Hypertrophy  of  the  right  ventricle  must  be  judged  of  by  other 
■  evidence.  The  condition  usually  met  with  and  designated  hy- 
pertrophy, is  that  of  dilatation  of  its  cavity  with  normal  thick- 
<  ness  of  its  walls. 

Veritable  hypertrophy  with  dilatation  of  this  chamber  is,  how- 
ever, of  occasional  occurrence.  It  has  been  met  with  in  associ- 
ation with  long  continued  mitral  obstruction ;  with  pulmonary 
emphysema ;  and  with  primary  hypertrophy  of  the  left  ventricle 
from  over  physical  exertion,  and  subsequently  complicated  with 
chronic  bronchitis,  in  well  nourished  but  gouty  subjects. 

General  hypertrophy  of  the  right  ventricle  may  likewise  be 
witnessed  in  connexion  with  the  exceedingly  rare  lesion  of  ob- 
struction at  the  orifice  of  the  pulmonary  artery,  without  perfora- 
tion of  the  ventricular  septum  or  patency  of  the  foramen  ovale. 
Where  direct  communication  between  the  right  and  left  side  of 
the  heart  exists,  by  imperfection  of  the  septa,  the  right  ventricle 
may,  according  to  Dr.  Law,  undergo  hypertrophy  from  the  circu- 
lation of  arterial  blood  through  its  cavity. 

Doctor  Sutton  holds  that  in  this  condition  of  the  right  ven- 
tricle, systolic  bruit  de  soufflet  may  be  developed  at  the  tricuspid 
orifice  by  incompetency,  without  structural  disease  of  the  tri- 
cuspid valve.*    It  is,  he  says,  characterized  by  being  audible  at 

*  London  Hospital  Reports,  vol.  iv. 
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the  ensiform  cartilage,  or  a  short  distance  to  the  left  of  the  ster- 
num at  the  level  of  the  fifth  and  sixth  costal  cartilages,  but  not 
at  the  left  apex  or  left  scapula.  He  gives  the  details  of  eight 
cases  in  which  he  had  personal  knowledge  of  its  existence,  and 
in  which  he  examined  the  body  after  death.  The  tricuspid  orifice 
was  dilated  in  all  these  cases ;  but,  in  several  of  them,  like- 
wise, the  edges  of  the  valves  were  rough.  In  a  ninth  example 
given,  tricuspid  reflux  murmur  existed,  although,  as  proved  by 
examination  of  the  body,  the  right  ventricle  was  simply  dilated, 
but  the  valves  were  uneven,  and  manifestly  incompetent.  I 
have  already  stated  that,  even  where  veritable  tricuspid  reflux 
was  proved  to  exist  by  jugular  venous  pulsation,  in  cases  of  dis- 
tention of  the  right  chambers  of  the  heart  with  or  without  hy- 
pertrophy of  the  right  ventricle,  I  have  never  heard  tricuspid 
regurgitant  murmur.  I  have,  in  a  few  cases,  heard  it  where  the 
right  chambers  were  not  engorged ;  but  the  valves  had  been 
rendered  incompetent  by  roughening  of  their  edges.  I  venture 
to  suggest,  and  the  facts  as  furnished  by  Dr.  Sutton  do  not  ab- 
solutely forbid  this  view,  that,  in  those  of  his  cases  in  which 
a  rough  state  of  the  tricuspid  valves  existed,  regurgitation  and 
murmur  would  be  thereby  adequately  explained ;  whilst  in  the 
others,  the  murmur  may  not  have  been  adynamic  and  mitral; 
a  murmur  which  is  rarely  audible  in  the  left  axilla,  and  never  at 
the  left  scapula.  Addison,  as  stated  by  Dr.  Sutton,  did  not  be- 
lieve in  tricuspid  regurgitant  murmur,  and  Hope  and  Walshe 
regard  it  as  very  rare. 

The  signs  by  which  this  condition  of  the  right  ventricle  is  mani- 
fested are  few;  and,  with  one  exception,  indifferently  pronounced. 
The  exception  alluded  to  is  the  existence  of  strong  impulse  at 
the  lower  sternum  and  ensiform  cartilage,  in  the  absence  of  pul- 
monary emphysema,  or  other  cause  of  displacement  of  the  heart 
to  this  locality.  The  impulse  in  question  is  diffused,  and  of 
moderate  strength  rather  than  heaving ;  apex-pulsation  is  not 
perceptible,  unless  the  left  ventricle  be  also  in  a  state  of  hyper- 
trophy, because  the  apex  is  thrown  backwards  by  the  increased 
development  of  the  body  of  the  right  ventricle. 

Pronounced,  and  amply  sufficient  for  the  purpose  of  diagnosis, 
as  are  the  signs  of  hypertrophy  discussed  in  the  last  pages,  the 
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evidence  of  its  existence  is  not  usually  limited  to  these  signs. 
There  are  present,  in  addition,  in  the  majority  of  cases,  the  signs 
of  valvular  lesion,  obstructive  or  regurgitant,  which  must  lead, 
and  within  a  brief  period,  to  hypertrophy  of  the  corresponding 
ventricle.  The  existence  of  a  well  pronounced  systolic  murmur 
at  the  right  base  of  the  heart,  traceable  through  the  arch  of  the 
aorta  and  into  the  carotids,  with  or  without  diastolic  murmur 
in  the  same  situation,  should  suggest  the  coexistence  of  left 
ventricular  hypertrophy.  A  single  and  diastolic  murmur  here 
would  have  a  like  significance.  "When  aortic  diastolic  murmur 
exists,  the  apex  of  the  heart  will  be  found  to  have  undergone 
displacement  downwards  as  well  as  towards  the  left.  Systolic 
murmur  having  origin  in  the  aorta,  above  its  orifice,  and  dis- 
tinguishable from  obstructive  lesion  at  the  mouth  of  the  vessel 
by  the  higher  level  of  its  point  of  greatest  intensity,  by  its  non- 
transmission  into  the  cervical  arteries,  and  by  the  coexistence  of 
rigidity  and  tortuosity  of  the  superficial  arteries,  will  be  likewise 
found  associated  with  the  positive  signs  of  hypertrophy  of  the 
left  ventricle. 

Mitral  regurgitation  also  leads  inevitably  to  hypertrophy  of 
the  left  ventricle.  Therefore,  when  apex  systolic  murmur  exists, 
the  distinctive  signs  of  hypertrophy  should  be  looked  for.  Not 
so  with  mitral  obstruction.  In  connexion  with  this  lesion,  if 
unassociated  with  mitral  inadequacy,  or  other  cause  of  hyper- 
trophy, the  left  ventricle  is  either  strictly  normal  in  all  respects, 
or  somewhat  reduced  in  capacity,  but  never  thickened  in  its  walls. 

The  existence,  therefore,  of  simple  presystolic  murmur  at  the 
apex,  would  be  prima  facie  evidence  of  the  non-existence  of 
hypertrophy  of  the  left  ventricle ;  and  the  absence  of  the  posi- 
tive signs  of  that  condition,  already  mentioned,  would  confirm 
the  negative  diagnosis. 

The  pathology  of  hypertrophy  is  scarcely  on  a  level  with  our 
knowledge  of  its  diagnosis. 

Senac,  Morgagni,  and  Corvisart,  laid  clown  the  principle  that 
the  heart  became  hypertrophied,  like  the  external  muscles,  under 
the  stimulus  of  increased  work. 

Corvisart  distinguishes  the  induration  of  "  active  aneurism " 
from  that  arising  from  thickening  of  the  connective  tissue  of  the 
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heart  *  and  gives  an  example  (Observation  27)  of  the  latter  kind 
in  which  the  pulse  was  small,  hard,  and  slightly  irregular,  whilst 
the  heart's  action  was  strong  and  tumultuous ;  thus  representing 
the  want  of  harmony  between  the  pulse  and  the  heart,  usually  re- 
garded as  characteristic  of  aortic  obstruction.  At  the  necropsy, 
all  the  chambers  of  the  heart  were  found  dilated,  rigid,  and 
resonant,  and  the  aortic  orifice  contracted. 

Quain  has  recently-f-  given  a  minute  description  of  this  form 
of  hypertrophy,  in  the  recognition  of  which  he  was,  however, 
long  anticipated  by  Corvisart,  as  above  shown. 

Corvisart  also  supplies  an  example  of  cartilaginous  alteration 
of  the  heart  (Observation  28),  in  which  the  symptoms  were  iden- 
tical with  those  in  the  former  case,  and  the  pathological  change, 
as  he  avers,  only  more  advanced,  j  Bouillaud  gives  several  such.§ 

A  condition  of  the  heart  corresponding  to  the  description  of 
fibroid  cartilaginous  change  above  given,  must  be  extremely  rare 
at  the  present  time.  I  have  not  met  with  a  single  example  of 
the  kind,  and  I  incline  to  think  that  its  rarity  has  some  rela- 
tion to  the  less  heroic  treatment  of  hypertrophy  now  practised. 

Eindfleisch  attributes  fibroid  transformation  to  diffuse  paren- 
chymatous inflammation  of  the  muscular  substance  of  the  heart; 
of  which  he  gives  an  example  in  a  syphilitic  subject. ||  The  heart 
was  rigid,  somewhat  violet  in  colour,  and  in  section  iridescent. 
The  cut  edges  were  nearly  translucent ;  the  consistence  that  of 
caoutchouc,  but  unyielding,  so  that  the  fibres  would  tear  before 
stretching.  There  were  numerous  ecchymoses  beneath  the  endo- 
and  pericardium,  whilst  the  blood-vessels  of  the  heart  were 
empty.  The  interior  of  the  muscular  fibres  was  occupied  by 
fine  granules,  which  were  accumulated  in  fusiform  heaps  around 
the  nuclei;  the  fibres  exhibited  cross  rents,  the  result  of  mechani- 
cal tearing. 

The  "  fibroid  patches"  of  the  same  writer  are  likewise  regarded 
•  by  him  as  of  inflammatory  origin,  and  engaging  the  substance  of 
the  heart  by  extension  from  the  endocardium.    The  description 

*  Opus  citat.,  p.  146. 

t  Lumleian  Lectures,  1872. 

X  Opus  citat. 

§  Ibid.,  p.  152. 

II  Manual  of  Pathological  Histology.  Sydenham  Society's  edition,  vol.  i.,  p.  275. 
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just  given  corresponds  to  that  of  "  fibroid  transformation"  of  the 
heart  published  by  Ormerod  many  years  ago  ;*  but  it  does  not 
appear  that  hypertrophy  existed  in  any  of  these  cases. 

Sir  W.  Jenner  has  shownf  that  chronic  congestion  of  the 
heart  may  lead  to  "  induration,"  "  toughening,"  and  thickening 
of  its  walls  by  interstitial  deposit  of  lymph,  and  ultimately  to 
permanent  dilatation.  The  walls  so  affected,  though  thin,  do  not 
collapse  on  section.  The  tissue  is  either  dark,  or  pale,  close 
grained  and  leather-like,  according  to  the  stage  of  induration 
attained. 

Under  the  microscope  the  striae  are  seen  to  be  imperfectly 
marked  in  distinct  foci ;  the  fibres  firmly  cohere ;  and  between 
and  within  them  protein  granules  are  visible.  Droplets  of 
olein,  and  fibres  in  a  state  of  veritable  fatty  degeneration,  are 
likewise  seen  in  a  few  places,  and  when  such  centres  have  mul- 
|  tiplied  and  coalesced,  softening  of  a  previously  indurated  heart 
is'the  result. 

Congestion  of  the  heart,  to  lead  to  these  results,  must  be  gra- 
dually developed  and  long  continued,  but  intermittent ;  and  the 
heart  must  have  been,  at  the  same  time,  actively  functioning. 
Six  cases  are  given  by  Sir.  W.  Jenner,  in  all  of  which  the 
patients  had  suffered  from  chronic  but  intermittent  congestion 
of  the  thoracic  and  abdominal  viscera;  and  after  death  the  heart, 
liver,  and  kidneys  were  found  to  have  undergone  the  changes 
above  described.  It  is  noteworthy  that  in  three  of  these  cases 
the  mitral  orifice  was  much  narrowed. 

In  the  further  progress  of  fibroid  change  of  the  heart  its  sub- 
stance may  become  rigid  and  resonant.  Corvisart  recorded  an 
example  of  this  kind,  in  which  the  heart,  when  struck,  resounded 
like  horn.  Laennec  met  with  a  similar  example.  Burnsj  saw 
the  ventricles  converted  into  bone,  like  the  vault  of  the  skull. 
And  Broussais  gives  two  cases  in  which  the  heart  was  as  firm  as 
a  cocoa-nut  shell. 

In  reference  to  the  prevalent  opinion  that  in  hypertrophy  the 
muscular  fibres  have  become  actuaUy  thickened,  Eindfleisch 

*  British  Medical  Journal,  1863. 

t  Medico-Chirurgical  Transactions,  vol.  xliii.,  I860. 

X  The  Diseases  of  the  Heart,  p.  131. 
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observe^  that  he  has  failed  to  discover  any  such  change ;  and  he 
intimates  his  opinion  that  hypertrophy  is  due  to  excessive  cleav- 
age  of  the  fibres,  by  tension  of  their  lateral  branches  during  con- 
traction. , 

I  .am  not  in  a  position  to  offer  a  positive  opinion  upon  this 
doctrine.  It  seems  to  me  doubtful  that  such  a  condition  of  the 
fibres  could  exist  without  lessening  the  density  of  the  heart ;  yet, 
as  is  well  known,  the.  hypertrophied  heart,  previously  to  retro- 
gressive change,  is  actually  more  dense  than  the  healthy  organ. 

The  alleged  consequences  of  hypertrophy  of  the  heart,  respect- 
ing some  of  which  well  grounded  doubts  may  be  entertained,  are 
the  following : 
Dyspnoea. 
Dropsy. 

Dilatation  of  the  aorta. 
Apoplexy,  cerebral  and  pulmonary. 
Fatty  degeneration. 
Gangrene. 

That  dyspnoea  is  not  a  necessary  consequence  of  hypertrophy 
of  the  heart,  is  shown  by  its  absence  in  pedestrians,  pugilists, 
sledgers,  oarsmen,  etc.,  whose  habits  or  occupation  require  the 
greatest  and  most  protracted  muscular  efforts,  and  the  highest 
breathing  capacity.  The  compatibility  of  hypertrophy  of  the 
heart  with  great  respiratory  capacity,  is  likewise  exemplified  in 
the  racehorse  and  greyhound.  The  heart  of  the  celebrated  grey- 
hound, "  Master  Magrath,"  weighed  9-57  ounces  avoirdupoise  ;* 
and  as  the  animal  had  won  its  last  prize,  the  Waterloo  Cup,  only 
ten  months  previous  to  his  death,  and  only  two  months  before 
his  death  he  beat,  with  facility,  a  kennel-companion  in  a  trial 
coursing  match ;  and  as,  in  the  absence  of  valvular,  renal,  and 
arterial  disease,  no  cause  of  hypertrophy  could  be  assigned,  ex- 
cept the  great  and  long  sustained  muscular  efforts  to  which  the 
clog  had  been  accustomed,  the  conclusion  seems  inevitable,  that 
it  had  coursed  for  and  won  in  at  least  its  last  great  prize,  with  a 
heart  greatly  in  excess  of  the  normal  dimensions  of  that  organ.f 

*  Professor  Haughton,  in  British  Medical  Journal,  January  20th,  1872. 

f  The  weight  of  the  dog's  body  in  coursing  condition  was  54  lbs.  ;  that  of  t  e 
heart  after  death  was  9  5  7  ounces  avoirdupoise.    The  heart  was,  therefore,  threefo 
in  excess  of  the  normal  proportion  of  heart-weight  to  body-weight. 


CONSEQUENCES  OF  HYPERTROPHY.  513 

In  the  ordinary  course  of  events,  however,  a  period  will  cer- 
tainly arise,  if  death  do  not  intervene,  when,  owing  t6  retro- 
gressive or  degenerative  changes  of  its  muscular,  tissue,  the  heart 
will  fail  as  the  circulating  centre ;  and  vascular  congestion  and 
dyspnoea  will  inevitably  follow.  But,  in  all  such  cases',  hyper- 
trophy is  a  predisposing,  not  an  immediate,  cause  of  dyspnoea. 
The  occasional  paroxysms  of  cardiac  dyspnoea  which  Corvisart 
witnessed  in  hypertrophy,  and  which  he  conjectured  to  haye  been 
due  to  "  temporary  fulness  of  the  cerebral  vessels,  or  those  of 
the  lungs,"*  were  manifestly  of  different  origin.  Paroxysmal 
dyspnoea  of  this  character,  as  I  hope  to  show  in  a  future  chapter, 
arises  from  dilatation  of  the  aorta :  a  condition  by  no  means  in-  ■ 
frequent  in  connexion  with  hypertrophy  of  the  left  ventricle,  as 
the  result  of  either  concomitant  or  consecutive  disease  of  the 
coats  of  that  vessel.  It  is  conceivable  that  a  heart  which  had 
(attained  extraordinary  dimensions,  might,  by  its  mere  bulk,  pre- 
■  vent  the  full  expansion  of  the  lungs,  and  so  diminish  respira- 
tory capacity. 

Dropsy,  when  consecutive  to  hypertrophy  of  the  heart,  is 
always  due  to  adynamia  or  congestion  from  secondary  dilata- 
tion, or  to  fatty  change.  Dropsy  of  this  kind  should,  however, 
be  carefully  discriminated  from  renal  anasarca  associated  with 
hypertrophy  of  the  heart  consecutive  to  renal  disease ;  it  may 
be  readily  distinguished  from  the  latter  by  the  appearance, 
simultaneously  with  the  dropsy,  of  venous  and  capillary  en- 
gorgement, together  with  the  physical  signs  of  failure  of  the 
heart ;  whereas,  in  the  renal  form,  the  dropsical  effusion  long 
precedes  venous  congestion  and  irregularity  of  the  heart  and 
radial  pulse.  Where  fatty  disease  of  the  heart,  primary  or 
secondary,  or  of  the  kidneys,  is  the  cause  of  anasarca,  I  have 
noticed  that  the  scrotum  and  penis  are  swollen  at  a  very  early 
period  of  the  disease.  I  cannot,  however,  venture  to  explain  the 
connexion. 

Dilatation  of  the  aorta  is  a  direct  result  of  dilated  hypertro- 
phy of  the  left  ventricle,  and  may  certainly  occur  without  being 
preceded  by  disease  of  the  coats  of  that  vessel.  I  have  met  with 
many  examples  confirmatory  of  this  statement.    It  would  seem 

*  The  Diseases  of  the  Heart,  Hebb's  edition,  p.  164. 
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as  if  the  enlarged  and  powerful  ventricle  had  operated  injuriously 
upon  the  aorta,  partly  by  its  intrinsic  force  of  contraction,  and 
partly  by  the  large  mass  of  blood,  out  of  proportion  to  the  nor- 
mal calibre  of  the  vessel,  projected  into  it  at  each  act  of  systole 
In  consequence  of  this  repeated  surcharge  and  over  distention 
the  walls  of  the  aorta  soon  lose  their  elasticity,  and  the  vessel 
remains  permanently  enlarged  *  The  usual  changes  of  tissue 
consecutive  to  malnutrition  are  quickly  set  up  in  the  coats  of 
the  aorta,  after  dilatation  has  been  established.  Over-distention 
of  the  vessel  causes  increased  density  of  its  walls ;  and  from  this 
follow,  obstruction  of  the  vasa  vasorum,  paresis  of  the  trophic 
nerves,  failure  of  capillary  circulation,  and  arrest  of  nutrition  in 
the  walls  of  the  aorta.  Eetrograde  metamorphosis  and  athero- 
matous change  are  the  results.  Thus,  whilst  atheromatous  de- 
generation of  the  arterial  coats  is  usually  primary  and  general, 
and  constitutes  a  cause  of  hypertrophy  of  the  left  ventricle,  in 
this  instance  it  is  secondary  and  local,  and  one  of  the  effects  of 
hypertrophy.  But  dilatation  of  the  aorta  may,  and  frequently 
does,  lead  to  the  further  result  of  incompetency  of  the  aortic 
valve,  by  simple  derangement  of  proportion  between  it  and  the 
mouth  of  the  vessel.  .  In  such  case,  two  new  factors  of  hypertro- 
phy of  the  left  ventricle  are  introduced;  namely,  atheroma  of  the 
coats  of  the  aorta,  and  inadequacy  of  its  valves.  The  progress 
of  hypertrophy  is  proportionately  accelerated,  till  such  time, 
usually  not  distant,  as  retrogressive  softening  of  its  walls  shall 
have  been  set  up. 

Dilatation,  by  yielding  of  the  softened  and  enfeebled  walls 
under  the  excentric  pressure  of  the  contained  blood,  now  takes 
the  place  of  hypertrophy,  and  vascular  engorgement  of  the  lungs, 
distention  and  dilatation  of  the  right  side  of  the  heart,  general 
venous  congestion,  and  anasarca,  follow  in  rapid  succession. 

In  the  progress  of  such  a  case,  therefore,  the  occurrence  of 
diastolic  murmur  at  the  right  base  would  mark  an  era  of  great 
importance,  as  that  of  the  "  turn  "  of  the  case,  after  which  gene- 
ral and  rapid  declension  might  be  predicted. 

*  On  the  subject  of  the  loss  of  elasticity  in  yellow  fibrous  tissue,  under  long 
continued  or  oft  repeated  tension,  the  reader  is  referred  to  a  paper  by  the  author  in 
The  Dublin  Quarterly  Journal  of  Medicine,  1861. 
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Cruveillier  is  likewise  of  opinion  that  hypertrophy  of  the  left 
ventricle  may  cause  dilatation  and  calcification,  and  even  aneu- 
rism of  the  aorta.* 

Amongst  the  alleged  consequences  of  hypertrophy  of  the  heart 
are  cerebral  and  pulmonary  apoplexy. 

Corvisart,  whilst  theoretically  admitting  the  occurrence  of 
apoplexy  by  rupture  of  the  cerebral  arteries,  either  directly  from 
the  force  of  contraction  of  the  left  ventricle  or  indirectly  from 
venous  obstruction  and  reflux  upon  the  arteries  of  the  brain,  de- 
clares that  he  cannot  recall  an  instance  in  which  "  apoplexy  was 
the  evident  consequence  of  a  disease  of  the  heart."f  Cerebral 
venous  congestion,  however,  he  has  repeatedly  witnessed. 

Bertin,  as  already  stated,  regarded  hypertrophy  of  the  ven- 
tricles of  the  heart  as  the  immediate  cause  of  active  congestion 
and  apoplexy  of  the  brain  and  lungs,  j 

I     Eokitansky  admits  an  intimate  connexion  between  simple  and 
:  excentric  hypertrophy  of  the  left  ventricle,  and  cerebral  apo- 
plexy ;  but  he  regards  a  friable  state  of  the  arteries  of  the  brain 
as  a  necessary  concomitant  condition.  §    He  denies  the  alleged 
causal  relationship  of  right  ventricular  hypertrophy  to  pulmo- 
nary apoplexy. 

Hope  and  Bouillaud  regard  the  connexion  between  hyper- 
trophy of  the  left  ventricle  and  cerebral  apoplexy,  as  direct  and 
intimate ;  but,  with  Morgagni,  they  both  considered  it  probable 
that  in  all  such  cases,  disease  of  the  arteries  of  the  brain  like- 
wise exists.  Hope,  however,  considers  hypertrophy  the  princi- 
pal factor.  But  out  of  four  fatal  cases  of  apoplexy  under  the  age 
of  forty  years  given  by  him,  ||  not  one  presented  disease  of  the 
heart;  whilst,  after  that  age,  disease  of  the  heart  existed  in 
twenty-five  out  of  thirty-five  fatal  cases. 

Andral  is  likewise  a  believer  in  the  direct  connexion  of  left 
ventricular  hypertrophy  with  cerebral  haemorrhage ;  but,  on  the 
other  hand,  Fuller  regards  it  as  due  entirely  to  the  frequent 

*  Anat.  Pathologique,  1.  xvii.,  pi.  iv.,  figs.  1  and  2. 

t  Opus  citat.,  p.  164. 

t  Maladies  du  Oceur,  p.  351. 

§  Pathological  Anatomy,  vol.  i.,  p.  169. 

II  Opus  citat.,  p.  256. 
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association  of  atheromatous  change  in  the  arteries,  with  hyper- 
trophy of  the  left  ventricle* 

In  regard  to  the  alleged  dependence  of  pulmonary  apoplexy 
upon  hypertrophy  of  the  right  ventricle,  Eokitansky,  as  already 
shown,  opposes  this  doctrine.  Hasse  and  Stokes,  on  the  other 
hand,  uphold  it.  I  believe,  however,  that  derangement  of  the 
natural  adjustment  subsisting  between  the  propulsive  force  of 
either  ventricle,  aud  the  power  of  resistance  of  the  corresponding 
arteries,  can  lead  to  rupture  of  the  latter  only  by  becoming  the 
cause  of  disease  of  the  arterial  coats,  as  previously  explained  (p. 
514) ;  and  that  the  occurrence  of  apoplexy  by  extravasation,  in 
connexion  with  ventricular  hypertrophy,  implies  unsoundness  of 
the  vascular  walls.  In  the  brain  the  arteries  are  exposed  to  a 
further  but  extrinsic  source  of  weakness,  from  softening  of  the 
cerebral  substance  by  which,  in  the  normal  state,  they  are  sup- 
ported, and,  thereby,  enabled  to  resist  high  pressure. 

The  connexion  would  seem  to  stand  thus.  Arterial  disease  is 
more  common  after  forty ;  and  the  cerebral  arteries,  being  desti- 
tute of  a  tunica  adventitia,  and  inadequately  supported  by  brain 
substance,  readily  give  way  when  diseased,  especially  under  the 
impulse  of  an  hypertrophied  left  ventricle.  But  hypertrophy  of 
the  left  ventricle  is  usually  associated  with  arterial  degeneration, 
either  as  the  cause,  or  as  a  concomitant  change  dependent  upon 
the  same  morbific  agency;  e.g.,  chronic  renal  disease.  Hence,  apo- 
plexy would  seem  to  be  the  product  of  two  concurrent  causes ;  the 
one  predisposing,  viz.,  cerebral  arterial  disease,  and  the  other  im- 
mediate, left  ventricular  hypertrophy.  Arterial  disease  is  quite  as 
often  the  antecedent  condition  and  the  cause  of  hypertrophy,  as 
it  is  posterior  in  time,  and  dependent,  however  remotely,  upon 
hypertrophy.  If  hypertrophy  in  the  simple  form  be  more  likely 
than  any  other  to  be  followed  by  apoplexy,  as  Hope  surmises,  it 
is  because  this  is  the  form  in  which  hypertrophy  is  oftenest  found 
in  conjunction  with  chronic  renal  disease  in  its  early  stages, 
when  the  twofold  condition  of  strong  propulsive  power  in  the 
left  ventricle,  and  atrophic  changes  in  the  arterial  coats,  exists. 

Doctor  Walshe  t  discusses  this  question  with  great  acumen, 

*  Diseases  of  the  Chest,  1862,  p.  579. 

f  The  Diseases  of  the  Heart,  third  edition,  p.  290. 
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and  arrives  at  the  conclusion  that  the  percentage  of  cerebral 
apoplexy,  in  those  affected  with  hypertrophy  of  the  left  ventricle, 
is  but  slightly  in  'excess  of  its  ratio  where  no  cardiac  disease 
exists.  If  the  further  consideration,  that  hypertrophy  in  the 
great  majority  of  cases  is  a  condition  of  compensation,  be 
allowed  its  legitimate  weight,  and  that,  with  the  two  excep- 
tions of  renal  hypertrophy,  and  hypertrophy  consecutive  to 
primary  arterial  disease,  the  obstruction  to  which  it  owes  its 
origin  is  located  on  the  cardiac  side  of  the  cerebral  arteries,  the 
conclusion  will  seem  inevitable,  that  in  hypertrophy  of  these 
two  forms  only,  can  cerebral  apoplexy  be  regarded  as  even  re- 
motely dependent  upon  increased  propulsive  power  in  the  left 
ventricle. 

Whilst  denying  the  deleterious  influence  of  left  ventricular  hy- 
pertrophy on  the  cerebral  circulation,  Dr.  Walshe  is  disposed  to 
'regard  tricuspid  inadequacy  as  a  direct  cause  of  cerebral  venous 
:  congestion.    But  apoplexy  from  this  cause  is  exceedingly  rare. 

Pulmonary  apoplexy,  like  cerebral,  was,  till  recently,  regarded 
as  the  direct  result  of  increased  contractile  force  in  the  corres- 
ponding ventricle.  This  accident,  for  such  it  is,  most  frequently 
occurs  in  connexion  with  mitral  obstruction  or  inadequacy ;  but, 
inasmuch  as  either  of  these  conditions  of  the  mitral  opening  is 
prone  to  react  upon  the  right  ventricle  by  causing  hypertrophy 
of  its  walls,  the  latter  change,  having  usually  been  accomplished 
before  the  occurrence  of  pulmonary  apoplexy,  came  to  be  re- 
garded as  its  sole  cause. 

This  theory,  however,  I  believe  to  be  ill  founded.  In  four 
only  of  the  thirteen  cases  of  mitral  narrowing  in  which  I  ex- 
amined the  body  after  death;  was  pulmonary  apoplexy  found  to 
be  present  (cases  of  Anne  K,  Jane  M.,  Jane  Q.,  and  Thomas  W.). 
In  two  of  these  the  hypertrophy  of  the  right  ventricle  was  very 
slight ;  in  the  third  no  note  was  made  of  the  state  of  that  cham- 
ber; whilst  in  the  fourth  the  right  ventricle  was  dilated  and 
actually  thinned.  Conversely,  in  two  cases  (cases  of  E.  M'B. 
and  T.  N".),  right  ventricular  hypertrophy  existed  in  a  high  de- 
gree ;  and  in  one  of  these  (the  former)  it  was  extreme ;  yet  pul- 
monary apoplexy  had  not  occurred. 

From  the  data  supplied  by  my  own  statistics,  I  therefore  feel 
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warranted  in  concluding  that  no  necessary  connexion  exists 
between  pulmonary  apoplexy  and  hypertrophy  of  the  right  ven- 
tricle. But  whilst,  in  four  only  out  of  thirteen  cases  of  mitral 
narrowing,  or  a  fraction  less  than  one-third  of  the  whole  num- 
ber, pulmonary  apoplexy  was  found  to  have  occurred,  haemop- 
tysis had  actually  taken  place  in  eleven,  and,  to  all  appearance, 
irrespectively  of  the  condition  of  the  right  ventricle. 

In  relation  to  another  subject,  which  has  been  recently  en- 
gaging the  attention  of  experimental  pathologists,  namely,  the 
alleged  connexion  between  pulmonary  infarctus  and  extravasa- 
tion, on  the  one  hand,  and  thrombosis  of  the  pulmonary  artery 
and  right  ventricle  upon  the  other,  my  statistics  afford  some 
useful  information. 

It  would  seem  from  the  experiments  and  observations  of 
Lefeuvre,*  that  obstruction  of  the  artery  of  supply  to  a  district 
of  tissue,  will  cause  immediate  engorgement  of  the  capillaries 
and  general  turgescence  of  the  part.  According  to  Feltz-j-  this 
is  due  to  reflux  from  the  veins  and  paralysis  of  the  capillaries, 
and  is  frequently  attended  with  extravasation  of  blood.  In  pul- 
monary apoplexy,  therefore,  and  in  haemoptysis  of  cardiac  origin, 
thrombosis  of  the  pulmonary  artery  or  its  branches,  or  of  the 
right  ventricle,  might  reasonably  be  looked  for.  In  all  four 
cases  of  mitral  narrowing  in  which  pulmonary  apoplexy  was 
found,  thrombosis  of  the  right  ventricle  and  trunk  of  the  pul- 
monary artery  existed.  In  two  cases  of  pulmonary  apoplexy  in 
connexion  with  mitral  regurgitation,  in  which  the  valves  were 
found  inadequate,  without  stenosis  of  the  orifice,  right  ventricu- 
lar and  arterial  thrombosis  likewise  existed.  On  the  other  hand, 
in  several  examples  of  thrombosis  of  the  right  ventricle  and  pul- 
monary artery,  which  have  come  under  my  notice,  pulmonary 
apoplexy  did  not  exist.  It  would  seem,  therefore,  that  whilst 
pulmonary  apoplexy,  whether  associated  with  obstruction  or 
valvular  inadequacy  at  the  mitral  orifice,  is  necessarily  con- 
nected with,  if  not  dependent  upon,  thrombosis  of  the  right 
ventricle  and  pulmonary  artery,  the  latter  condition,  in  the  ab- 
sence of  mitral  lesion,  may  exist  without  pulmonary  apoplexy, 

*  British  and  Foreign  Medico- ■Chirurgical  Hevieiv,  October,  1871. 
t  Loco  citat. 
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1  or,  in  other  words,  it  does  not  of  necessity  lead  to  this  complica- 
tion. 

The  connexion  between  haemoptysis  and  right  cardiac  throm- 
bosis would  appear  to  be  less  intimate.  Thus,  haemoptysis  had 
occurred  in  eleven  out  of  thirteen  fatal  cases  of  contracted  mitral 
opening;  whilst  of  these,  thrombosis  of  the  right  chambers  was 
found  only  in  nine  ;  and  in  only  fire  out  of  eight  cases  of  simple 
mitral  inadequacy  haemoptysis  had  occurred,  whilst  right  ven- 
tricular thrombosis  existed  in  seven. 

Haemoptysis  was,  therefore,  in  numerical  excess  of  thrombosis 
in  mitral  narrowing ;  whilst  the  reverse  was  the  case  in  mitral 
inadequacy. 

From  the  preceding  abstract,  the  inference  may  be  legitimately 
drawn,  that  the  connexion  of  pulmonary  apoplexy,  and  of  hae- 
moptysis, with  thrombosis  of  the  right  side  of  the  heart,  is  not 
'the  same  ;  pulmonary  apoplexy  seeming  to  require  it  as  a  neces- 
■  sary  antecedent  condition ;  whilst  haemoptysis,  though  generally 
associated  with  thrombosis  in  the  last  moments  of  life,  as  a 
further  consequence  of  capillary  infarction,  may,  and  frequently 
does  occur  independently  of  it  at  an  earlier  period  of  the  fatal 
illness,  and  as  a  direct  consequence  of  the  primary  cardiac 
lesion.  It  may  be  further  inferred,  that  as  thrombosis  of  the 
right  side  of  the  heart  and  pulmonary  artery  is  a  necessarily 
and  proximately  fatal  occurrence,  apoplexy  of  the  lung,  as  a  con- 
sequence of  it,  is  an  event  of  the  last  few  hours  of  life. 

Fatty  degeneration  is  a  change  consecutive  to  hypertrophy, 
rather  than  a  consequence  of  it. 

The  relative  inadequacy  of  cardiac  nutrition,  by  which  hyper- 
trophy of  the  heart,  when  it  exceeds  a  certain  limit,  is  neces- 
sarily followed,  added  to  the  absolute  impairment  of  nutrition 
which  results  from  dilatation  of  the  aorta,  and  atheromatous 
transformation  and  rigidity  of  the  coronary  arteries,  at  a  later 
period  leads  to  fatty  degeneration  and  failure  of  the  heart. 
The  advent  of  this  condition,  which  will  be  discussed  in  detail 
further  on,  is  announced  by  weakness  and  irregularity  of  pulse, 
occasional  vertigo,  or  even  partial,  syncope  ;  on  suddenly  assu- 
ming the  erect  posture,  or  making  ordinary  exertion ;  frequently, 
but  not  always,  by  tortuosity  and  rigidity  of  the  superficial 
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arteries  ;  and  by  weak  impulse  and  irregular  action  of  the  heart 
as  to  rhythm  and  force ;  the  sounds  at  the  apex  being  weak,  and 
when  not  associated  with  murmur,  either  muffled  or  sharp,  ac- 
cording to  the  thickness  of  the  walls  of  the  left  ventricle.  At 
the  base  the  first  sound  is  usually  of  the  same  character  as  at  the 
apex,  but  it  may  be  clearer ;  whilst  the  second  sound,  owing  to 
dilatation  of  the  aorta,  or  atheromatous  change  of  its  walls,  is 
invariably  sharp  and  clear  when  not  masked  by  murmur. 

The  ultimate  consequences  of  dilatation  and  debility  of  the 
ventricles  soon  make  their  appearance ;  viz.,  engorgement  of  the 
lungs,  and  of  the  right  side  of  the  heart  and  liver,  congestive 
bronchitis,  general  venous  distention,  anasarca,  diminished  se- 
cretion of  urine  with  albuminuria,  and,  finally,  effusion  into  the 
serous  cavities. 

The  muscular  structure  of  the  heart  may  be  found  to  present 
the  condition  of  "  granular"  degeneration,  fatty  transformation, 
or  "  obsolescence"  of  the  fibres;  and  frequently  all  three  condi- 
tions or  degrees  of  tissue-degradation  are  met  with  in  the  same 
organ  or  chamber. 

Gangrene  of  distant  portions  of  the  body  is  never  a  result  of 
hypertrophy  of  the  heart,  as  such ;  but  it  not  unfrequently  arises 
from  accidents  of  hypertrophy,  namely,  thrombosis,  or  embolism. 
Inasmuch  as  these  formidable  complications  of  cardiac  and  vas- 
cular disease  will  form  the  subject  of  a  special  chapter,  it  is  un- 
necessary to  allude  to  them  further  in  this  place. 

Is  hypertrophy  curable  ?  I  have  aheady  stated  that  in  the 
absence  of  its  complications,  causal  and  consequential,  hyper- 
trophy of  the  heart  should  not,  in  my  judgment,  be  regarded 
as  a  disease ;  and  that,  even  when  associated  with  disease  by 
dependence  or  by  cause,  it  constitutes,  in  the  proper  sense,  no 
essential  portion  of  the  morbid  condition,  but  is  rather  the  pro- 
duct of  an  effort  of  compensation,  a  nisus  naturce,  to  supplement 
inadequacy  of  propulsive  power  in  the  heart.  It  constitutes, 
however,  a  border  condition  of  proclivity  to  disease,  leading  ne- 
cessarily, in  time,  to  degeneration  of  the  heart,  and  inviting  acute 
inflammation  of  other  organs,  especially  the  lungs;  which,  when 
established,  it  most  seriously  aggravates.  Hypertrophy  of  the 
heart,  being  in  most  cases  secondary  to  organic  and  incurable 
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disease,  is  itself  irremovable,  save  in  the  comparatively  few  ex- 
amples where  it  is  primary ;  and  even  here  it  is  only  partially 
remediable,  because  the  calibre  and  thickness  of  the  arteries  have 
become  adapted  by  usage  to  the  exaggerated  propulsion  of  the 
ventricles,  and  are  not  alterable  by  treatment. 

Hypertrophy  is,  therefore,  not  strictly  curable  in  any  of  its 
forms ;  and  even  were  it  removable  by  treatment,  to  effect  its 
cure  would  be  manifestly  undesirable,  in  view  of  what  has  been 
just  stated.  Yet  Laennec  maintained  that  hypertrophy,  whether 
simple  or  dilated,  was  the  most  curable  of  all  the  organic  diseases 
of  the  heart.* 

Hope  was  of  opinion  that  in  "  nearly  "  all  cases  where  the  pa- 
tient is  under  forty  years  old,  of  good  constitution,  and  free 
from  valvular  disease,  obstruction  of  the  aorta,  adhesion  'of  the 
pericardium,  and  softening  of  the  heart,  hypertrophy  "  may  be 
radically  cured."f  No  doubt,  under  the  conditions  mentioned, 
;  hypertrophy  would  be  found  most  amenable  to  treatment  di- 
rected to  its  alleviation,  and  to  the  arrest  of  its  progress ;  but 
even  here  it  is  not  "  radically"  curable. 

Hypertrophy  in  the  primary  form,  or  that  which  results  from 
over  active  and  long  continued  physical  exertion,  or  from  habi- 
tual emotional  excitement,  is  alone  even  partially  remediable. 
Nevertheless,  the  accidents  and  the  consequences  of  hypertro- 
phy, by  whatever  cause  produced,  are  only  in  a  limited  degree 
under  the  control  of  medicine. 

Corvisart  approved  of  the  "  depletory"  system  of  Valsalva  and 
Albertini,  which  consisted  in  repeated  bleedings  and  low  diet, 
as  applied  to  "  active  aneurism ;"  but  for  other  forms  of  the 
affection  he  considered  it  unsuitable.^  He  regarded  Morgagni's 
plan  of  diverting  blood  from  the  heart  by  plunging  the  extremi- 
ties repeatedly  into  hot  water,  although  useful  in  alleviating  the 
paroxysms  of  dyspnoea  occasionally  witnessed  in  the  progress  of 
hypertrophy,  as  of  only  temporary  effect  in  the  treatment  of  the 
affection  itself.  Corvisart,  nevertheless,  advises  moderate  abstrac- 
tion of  blood  in  the  treatment  of  all  forms  of  hypertrophy.  I 

*  Auscultation  Mediate,  torn,  ii.,  p.  732. 
t  Opus  citat.,  p.  289. 
J  Opus  citat.,  p.  141. 
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cannot  help  thinking  that  the  reduction  in  the  rate  and  force  of 
the  pulse  under  Valsalva's  treatment,  was  misinterpreted  by  the 
physicians  of  that  time,  unacquainted  as  they  were  with  auscul- 
tation and  percussion,  as  evidence  of  decrease  in  the  volume  of 
the  heart. 

This  remark  will  certainly  not  apply  to  the  illustrious  Laennec, 
nor  indeed  to  his  scarcely  less  distinguished  compatriots  and  co- 
temporaries,  Bertin  and  Bouillaud;  all  of  whom  give  an  unquali- 
fied sanction  to  Valsalva's  treatment ;  but  with  grave  misgivings 
that  patients  will  be  found  to  possess  the  courage  and  persever- 
ance to  submit  to  it  for  months,  and  even,  with  brief  interrup- 
tions, for  years,  as  Laennec  suggests  may  be  necessary. 

Laennec  ventured  to  promise  a  large  measure  of  success 
from  this  plan  of  treatment,  if  it  be  applied  early,  and  before 
the  grave  general  effects  of  hypertrophy  have  supervened.  He 
commenced  with  a  general  bleeding  to  the  verge  of  syncope, 
and  repeated  this  every  two,  four,  or  eight  hours;  or  less  fre- 
quently, according  to  the  effect,  till  palpitation  ceased,  and  the 
impulse  was  reduced  in  force.  The  food  should  be,  at  the  same 
time,  reduced  to  one  half  the  usual  allowance ;  and  even  still 
further  if  the  patient's  strength  exceed  what  is  barely  necessary 
for  a  few  minutes'  walk.  For  a  vigorous  adult,  his  ordinary  al- 
lowance was  fourteen  ounces  of  solid  food  per  day,  two  ounces 
of  which  consisted  of  white  meats ;  and  if  soup  or  milk  was  taken, 
four  ounces  of  either  counted  as  one  of  solids.  No  wine  was 
allowed.  If,  at  the  end  of  two  months,  palpitation  and  strong 
impulse  no  longer  existed,  "  the  intervals  between  the  bleedings 
might  be  prolonged,  and  the  severity  of  the  regimen  somewhat 
relaxed."*  Not  even  the  existence  of  dropsical  effusion  would 
deter  him  from  the  practice  of  this  heroic  treatment.  In  addi- 
tion, he  prescribed  diuretics  and  drastic  purgatives. 

Bouillaud,  in  the  treatment  of  moderate  hypertrophy  in  a 
man  of  medium  strength  and  appetite,  would  practice  three 
or  four  bleedings  from  the  arm,  each  amounting  to  three  or 
four  palettes,  to  which  he  would  add  in  the  course  of  treatment, 
one  or  two  cuppings,  amounting  to  two  or  three  palettes.  He 
would  also  prescribe  digitalis,  which  he  designates  the  "  ven- 

*  Traite'de  V Auscultation  Mediate,  torn,  ii.,  p.  733-4. 
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table  opium  of  the  heart."  This  latter  medicine  he  uses  by 
dusting  the  blistered  surface  of  the  precordium  with  six  to  fif- 
teen grains  of  the  powder  daily ;  being  of  opinion  that  it  acts  as 
a  local  sedative.* 

The  practice  of  these  two  eminent  men,  thus  given  in  sum- 
mary, will  suffice  to  illustrate  the  authorized  treatment  of  hyper- 
trophy of  the  heart  at  the  period  when  they  wrote.  Yet  who 
would  be  bold  enough  to  pursue  it,  even  in  a  mitigated  form, 
now  ? 

Hope's  plan  of  treatment  might  be  represented  as  the  pre- 
ceding, but  in  a  less  heroic  form.  He  recommended  that  two  to 
eight  ounces  of  blood  should  be  drawn  every  two  to  six  weeks, 
according  to  the  age  and  strength  of  the  patient.  If  there  had 
been  threatening  of  apoplexy,  the  preceding  quantity  of  blood 
should  be  taken,  by  means  of  cupping  glasses,  from  the  nape  of 
'the  neck.  The  diet  should  be  regulated  and  restricted,  especially 
:for  the  plethoric ;  and  it  should  consist,  for  the  first  few  months, 
of  white  fish  and  farinaceous  and  vegetable  food.  Drink  should 
be  restricted,  and  alcoholic  stimulants  strictly  prohibited.  Diu- 
retics and  hydragogue  purgatives  should  be  administered,  espe- 
cially in  presence  of  dropsical  effusion.  If  the  patient  were 
anaemic  or  feeble,  iron  and  tonics  might  be  necessary ;  and  in 
case  nervous  palpitation  existed,  sedatives,  such  as  opium,  hy- 
oscyamus,  and  digitalis,  would  be  demanded.  Under  this  plan  of 
treatment,  continued  from  one  to  two  years,  he  declared  that 
his  recoveries  were  numerous.f 

Walshe  limits  blood-letting  in  hypertrophy  to  the  application 
of  four  or  five  leeches  over  the  heart,  having  very  properly  the 
fear  of  anaemia  before  his  mind.  He  especially  recommends 
aconite  as  a  tranquillizing  agent,  j 

I  believe  Dr.  Latham  was  the  first  writer  who  pointed  out  the 
evil  effect  of  the  active  depletory  treatment  of  hypertrophy ;  espe- 
cially of  general  and  repeated  blood-letting.  He  showed  that 
the  state  of  anaemia  thereby  induced,  by  rendering  the  heart  mor- 
bidly susceptible  of  ordinary  impressions,  more  than  neutralized 

*  Traits  Clinique  des  Maladies  du  Cceur,  1835,  torn,  ii.,  p.  460. 

t  A  Treatise  on  the  Diseases  of  the  Heart  and  Great  Vessels,  1839,  p.  284-9. 

%  Ibid.,  fourth  edition,  1873,  p.  297-8. 
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the  tranquillizing  action  of  the  measures  employed ;  and  by  in- 
ducing debility,  favoured  the  occurrence  of  dilatation  of  the  heart* 

In  discussing  the  treatment  of  the  consecutive  hypertrophy  of 
aortic  valve  inadequacy,  Sir  Dominic  Corriganf  incidentally  and 
ably  exposes  the  dangers  resulting  from  the  active  depletory  sys- 
tem of  treatment  of  all  forms  of  hypertrophy. 

Doctor  Stokes  no  less  strongly  deprecates  this  plan  of  treat- 
ment, as  likely  to  lead  to  the  twofold  evil  result  of  softening  and 
dilatation.  J 

The  two  last  named  physicians  recommend  the  occasional 
application  of  a  few  leeches  to  the  precordium,  and  the  avoid- 
ance of  all  causes  of  excitement  of  the  heart.  If  the  patient 
complain  of  constriction  of  the  chest,  with  oppression  and  dysp- 
noea, and  exhibit  at  the  same  time  a  full  and  bounding  pulse, 
Sir  D.  Corrigan  advises  a  moderate  venesection.  Dr.  Stokes  re- 
commends the  use  of  mercury  where  the  liver  is  engorged  in  a 
gouty  subject.  He  likewise  advocates  the  use  of  digitalis,  in 
doses  of  TT^x-xv  of  the  tincture  thrice  daily,  as  a  tranquilliz- 
ing agent  in  the  nervous  palpitation  of  hypertrophy. 

Eecent  experimental  inquiry  into  the  action  of  digitalis  upon 
the  heart,  and,  indeed,  my  own  experience  of  the  drug  in  the 
treatment  of  cardiac  disease,  would  not  sanction  this  use  of  it. 
It  is  essentially  a  cardiac  tonic  and  stimulant,  imparting  power 
to  the  heart,  and  regularity  to  its  action.  In  the  treatment 
of  hypertrophy,  therefore,  it  is  admissible  only  where  weakness 
and  irregularity  exist ;  namely,  in  the  condition  of  softening  and 
dilatation. 

The  treatment  of  primary  hypertrophy,  whether  due  to  physi- 
cal or  moral  agency,  should  consist,  in  the  first  instance,  in  the 
adoption  of  measures  against  continued  or  repeated  excitement 
of  the  heart.  Long  or  rapid  walks,  or  over  active  exercise  of 
any  land,  should  be  accordingly  avoided ;  as  likewise  the  use 
of  alcoholic  stimulants,  and  mental  or  emotional  excitement. 
Nevertheless,  open  air  exercise,  even  of  an  active  kind,  but  with- 
in the  limits  of  moderately  quickened  circulation,  should  be  taken, 

*  Lectures,  No.  xxxi. 

t  Edinburgh  Medical  and  Surgical  Journal,  vol.  xxxvii.,  1832. 
%  The  Diseases  of  the  Heart  and  the  Aorta,  1854,  p.  346. 
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in  order  to  prevent  derangement  of  primary  digestion,  and  to 
promote  renovation  of  tissue.  Whilst  active  measures,  designed 
to  reduce  the  volume  of  an  already  enlarged  heart,  should  be 
studiously  avoided,  as  calculated  to  lead  to  degeneration  of  its 
structure,  paroxysmal  excitement  or  palpitation  should  be  con- 
trolled by  the  application  of  a  few  leeches  to  the  precordium,  if  a 
feeling  of  oppression,  and  some  difficulty  of  breathing,  with  or 
without  headache,  and  a  full  and  strong  pulse,  be  associated  with 
the  palpitation.  But  if  the  cardiac  excitement  be  chiefly  nervous, 
as  indicated  by  a  pallid  and  anxious  face,  with  dilated  pupils, 
quick,  but  not  strong  pulse,  and  a  thrilling  vibration  communi- 
cated to  the  hand  placed  over  the  heart,  then  the  proper  reme- 
dies would  be  morphia  with  hydrocyanic  acid :  Tl\_x-xv  of  the 
solution  of  the  former,  acetate  or  hydrochlorate,  with  nUj-v 
of  the  latter,  of  Pharmacopceial  strength,  in  half  a  wineglassful 
of  water,  given  every  hour  until  excitement  be  subdued  and  relief 
obtained.  Veratrum  viride  may  be  likewise  prescribed  with 
advantage  in  similar  cases,  from  n\v-x  of  the  tincture  in  spear- 
mint water  every  second  hour,  till  the  desired  effect  is  produced, 
its  action  being  carefully  watched*  Better  than  either  of  these 
is  the  etherial  tincture  of  Indian  hemp,  in  doses  of  TT]_x-xxx 
suspended  in  water  by  means  of  mucilage,  and  given  every 
second  hour,  if  necessary,  under  careful  supervision.  Aconite 
may  be  likewise  given  in  similar  cases  with  good  effect;  it 
should  be  administered  in  doses  of  TT|_v  of  the  Pharmacopceial 
tincture  every  third  hour,  until  the  rate  of  pulsation  subside.  In 
sthenic  palpitation,  the  bromides  of  ammonium  and  potassium 
may  be  given  singly  or  combined,  in  gr.  x  doses,  at  intervals  of 
a  few  hours,  with  the  best  results ;  but  if  cardiac  debility  exist, 
I  would  not  prescribe  these  salts.  Digitalis  would  be  the 
remedy  in  case  of  palpitation,  characterized  by  feeble  impulse, 
with  irregular  action  of  the  heart.  It  should  be  given  in  doses 
of  TT\_x-xx  of  the  tincture,  combined  with  n]_v  of  spirit  of  chloro- 
form every  third  hour,  during  the  continuance  of  cardiac  excite- 
ment.   The  administration  of  a  full  enema,  with  oil  and  spirits 

*  Bullock  has  recently  obtained  from  this  agent  two  alkaloids,  viridia  and  vera- 
troidia,  which  are  eminently  depressant  of  the  heart's  action,  hoth  in  regard  to  force 
and  rate,  and  may  be  administered  subcutaneously. 
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of  turpentine,  often  materially  aids  in  relieving  palpitation 
when  the  bowels  are  confined  and  inflated.  The  diet  should  be 
nutritious  and  non-stimulating,  containing  a  large  percentage 
of  nitrogenous  aliment,  and  a  diminished  proportion  of  fat  and 
hydro-carbons  generally ;  the  object  to  be  held  in  view  in  pre- 
scribing regimen  and  diet  being,  not  a  reduction  in  the  volume 
of  the  heart,  but  the  maintenance  of  it  in  a  state  of  structural 
integrity,  and  the  avoidance  of  fatty  change.  I  have  not  tried 
acetate  of  lead  in  the  treatment  of  hypertrophy,  with  the  object 
of  reducing  the  volume  of  the  heart ;  nor,  indeed,  would  I  expect 
satisfactory  rSsults  from  its  use. 

The  treatment  of  hypertrophy  in  the  consecutive  form  will 
depend  upon  the  particular  cause  to  which  it  owes  its  origin. 
Thus,  hypertrophy  of  renal  origin  requires  for  its  treatment 
measures  directed  to  the  disease  of  the  kidneys  almost  exclu- 
sively. When,  however,  in  the  latter  stages  of  the  affection,  the 
left  ventricle,  by  deterioration  of  its  structure,  begins  to  yield 
under  pressure  from  within,  symptoms  indicative  of  over-re- 
pletion of  the  left  side  of  the  heart,  passive  congestion  of  the 
lungs,  and  engorgement  of  the  right  chambers  are  exhibited. 
A  feeling  of  pectoral  constriction  with  dyspnoea  is  now  experi- 
enced ;  the  breathing  is  quickened  and  less  deep ;  the  carotids 
throb  forcibly ;  the  great  veins  of  the  neck  are  engorged,  and  the 
pulse  is  quick,  slender,  and  irregular.  Under  these  circumstances, 
iron  and  digitalis,  or  the  triple  compound  of  iron,  strychnia,  and 
quinine,  is  especially  indicated.  If  the  evidence  of  dilatation 
and  distention  of  the  chambers  be  in  excess  of  that  of  muscular 
and  neurotic  failure  of  the  heart,  digitalis  is  the  appropriate 
remedy.  I  usually  prescribe  l\x-xv  of  the  tincture,  with  an 
equal  quantity  of  the  tincture  of  perchloride  of  iron,  and  of 
chloric  ether,  or  spirit  of  nitrous  ether,  every  three  or  four  hours. 
The  latter  is  generally  preferred  for  its  diuretic  action.  Where, 
however,  the  pulse  is  feeble  and  irregular,  without  characteristic 
respiratory  distress  or  venous  congestion,  the  heart's  action  being 
rapid  and  weak,  with  unequal  and  abortive  contractions  of  the 
left  ventricle,  not  represented  in  the  radial  pulse,  occurring  from 
time  to  time,  strychnia  and  quinine  should  be  preferred,  and 
are  best  oiven  in  combination  with  iron  in  small  doses.   Thus  : 
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Liquor  strychnia,  Acid,  sulphur,  dil.,  aa.  xxx ;  Syrupi 
limon.,  3iv ;  Sulphatis  quiniae,  gr.  xvj  ;  Sulphatis  ferri  granulat., 
gr.  iv ;  Aquae  font.,  q.s.  ad  I viij.  Half  an  ounce  to  be  taken 
every  third  hour. 

Half  an  ounce  of  whiskey  or  brandy  diluted  with  water,  or 
half  a  pint  of  good  bitter  beer,  should  be  likewise  allowed  twice 
or  thrice  daily;  because,  in  addition  to  their  stimulant  effect 
upon  the  heart,  they  possess  decidedly  diuretic  properties. 
Where  engorgement  of  the  superficial  veins  exists,  there  is 
generally,  likewise,  congestion  of  the  kidneys  and  liver.  Hence 
cupping  of  the  loins,  with  or  withoiit  abstraction  of  blood,  and 
followed  by  the  application  of  a  linseed  poultice,  would  be  ad- 
visable as  a  means  of  promoting  the  secretion  of  urine,  and 
thereby  reducing  cardiac  and  vascular  pressure.  With  a  similar 
object  in  view,  drink  of  any  kind  should  be  allowed  only  in 
very  small  quantity,  but  often  if  necessary ;  and,  as  a  means  of 
.  unloading  the  vessels  generally,  and  .those  of  the  liver  in  par- 
ticular, saline  aperients  and  resin  of  podophylline,  the  latter  in 
gr.  i  to  £  doses,  with  compound  colocynth  or  aloetic  pill,  should 
be  administered  from  time  to  time. 

The  treatment  of  hypertrophy  dependent  upon  valvular  dis- 
ease, resolves  itself  into  that  of  the  accidents  of  the  valvular 
lesion  present,  and  of  the  attendant  dilatation.  From  the  strain 
occasionally  put  upon  it  by  injudicious  exercise  or  muscular 
effort,  a  heart  the  subject  of  valvular  disease  and  hypertrophy, 
with  dilatation  or  fatty  metamorphosis,  may  act  inordinately. 

The  palpitation  thus  produced  is  best  treated  by  the  appli- 
cation of  two  or  three  leeches  over  the  base  of  the  heart,  fol- 
lowed by  a  warm  cataplasm,  a  moderate  opiate  being  given 
immediately  afterwards.  An  opiate  plaster  should  be  subse- 
quently applied  over  the  heart  as  a  mechanical  support  and 
sedative.  The  intercurrent  symptoms  due  to  dilatation  have 
been  already  discussed  ;  the  treatment  then  sketched,  which 
it  is  unnecessary  to  recapitulate  here,  is  equally  applicable  in 
the  circumstances  now  under  consideration. 

The  following  cases  will  serve  to  illustrate  the  various  forms 
of  hypertrophy  described  in  the  preceding  pages,  and  the  treat- 
ment applicable  to  each  form  of  the  affection. 
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Case  XXI. — Albuminuria;  General  Dropsy ;  Orthopncea;  strong 
Impulse  of  Heart ;  Hcernatemesis  ;  Sudden  Death.  Cirrhosis 
of  the  Liver  ;  Fatty  Degeneration  of  the  Kidneys ;  "  Concen- 
tric" Hypertrophy  and  Granular  Degeneration  of  the  Heart. 

John  O'D.,  aged  forty-four  years,  a  discharged  soldier  of  intem- 
perate habits,  who  had  served  several  years  in  India  and  other 
warm  climates,  was  admitted  January  8th,  1866.  Four  months 
previously  his  attention  was  arrested  by  frequent  calls  to  pass 
water.  A  month  subsequently  he  noticed  a  swelling  of  the 
ankles,  and,  shortly  afterwards,  of  the  lower  extremities  gene- 
rally, and  of  the  abdomen.  When  admitted,  he  was  generally 
dropsical.  The  lower  extremities  and  genitals  were  very  much 
distended ;  there  was  likewise  ascites  and  flatulent  distention 
of  the  bowels.  Eamifying  over  the  left  side  of  the  abdomen 
were  several  large,  tortuous,  and  distended  veins,  the  colour  of 
which  contrasted  strongly  with  that  of  the  skin,  which  was  of 
waxy  whiteness.  The  face,  chest,  and  arms  were  likewise  oede- 
matous.  Eespiration  was  much  embarrassed,  and  the  pulse 
was  quick,  but  regular,  and  rather  strong.  The  heart  pulsated 
with  considerable  force  in  the  usual  situation ;  its  sounds  and 
rhythm  were  normal ;  but  precordial  dulness  was  extended. 
There  was  orthopncea.  The  urine  was  highly  albuminous,  sp.  gr. 
1010 ;  reaction  acid,  and  under  the  microscope  the  precipitate 
exhibited  hyaline  tube  casts,  some  simply  destitute  of  epithe- 
lium, and  others  studded  with  fat  granules.  Eespiration  was 
loud  on  both  sides,  except  posteriorly  and  inferiorly  on  the  right, 
where  it  was  feeble  and  accompanied  with  rales.  Here,  likewise, 
was  percussion-dulness ;  but  elsewhere  there  was  normal  reso- 
nance. There  was  manifestly  renal  disease.  That  the  liver  was 
likewise  the  subject  of  disease,  probably  cirrhosis,  was  inferred 
from  the  great  disproportion  between  the  ascites  and  the  dropsi- 
cal effusion  elsewhere;  from  the  distended  state  of  the  super- 
ficial abdominal  veins,  showing  visceral  obstruction  beneath ; 
and  from  the  previous  intemperate  habits  of  the  patient.  Final- 
ly, hypertrophy  of  the  heart  was  diagnosed  from  the  abnormal 
extent  of  precordial  dulness,  and  the  strong  impulse  at  the  pre- 
corclium.  Elaterium  was  tried  ;  but  the  stomach  revolted 
against  it. 
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On  the  night  of  the  10th  he  vomited  a  large  quantity  of  dark 
blood ;  and  on  the  following  morning  was  found  breathing  ster- 
torously,  the  pulse  irregular  and  intermittent,  and  the  impulse  of 
the  heart  imperceptible.  Effusion  was  manifestly  taking  place 
into  all  the  serous  cavities,  including  the  pericardium.  He  was 
quite  conscious.  In  the  attempt  to  sit  up  in  bed  for  the  purpose 
of  describing  his  sensations,  he  suddenly  died  in  a  state  of  syncope. 

The  peritoneal  cavity  was  found  distended  with  serum ;  the 
liver  in  a  most  advanced  stage  of  cirrhosis ;  and  the  spleen  en- 
larged, its  capsule  thickened  and  adherent  to  the  diaphragm, 
and  its  artery  tortuous,  and  nearly  as  large  as  the  arteria  innomi- 
nata.  The  left  kidney  was  somewhat  enlarged,  and,  on  section, 
presented  a  mottled  appearance.  The  cortex  was  rather  in- 
creased in  thickness,  and  examined  microscopically  it  showed 
fatty  disease  in  an  advanced  stage.  The  pyramids  were  enlarged. 
The  right  kidney  resembled  the  left  in  general  appearance,  but 
was  much  smaller,  scarcely  exceeding  in  size  the  suprarenal 
capsule  of  the  foetus. 

The  pericardium  was  full  of  serum.  The  heart  was  hypertro- 
phied  on  the  left  side,  rather  pale  in  colour,  and  loaded  with 
superficial  fat.  The  right  cavities  and  the  tricuspid  orifice  were 
dilated,  the  latter  admitting  four  fingers  to  pass  through  it  with 
facility ;  the  walls  of  the  right  ventricle  were  much  attenuated. 
The  left  auricle  was  rather  thickened,  and  the  left  ventricle  "con- 
centrically" hypertrophied.  The  papillary  muscles  were  like- 
wise thickened.  The  cavity  of  the  left  ventricle  was  reduced  in 
capacity.    The  valves  were  everywhere  healthy. 

The  pleural  cavities  were  full  of  serum.  The  right  lung  sank 
in  water,  but  admitted  of  inflation;  the  left  lung  floated. 

The  following  measurements  were  taken  five  days  subsequent 
to  the  patient's  death,  and  after  much  and  forcible  stretching  of 
the  ventricular  walls : 

Heart  ...    Circumference  at  base  of  ventricles,  llf". 

Aorta  ...    Circumference,  two  inches  above  valves,  3^". 

^Wall,  at  apex,      y  thick, 
middle,  U"  „ 


base,  1£" 


Left  ventricle  ...  .  CavitV)  length  from  aortic  rfng  tQ  apeX;  g„. 

I  „  width  from  middle  of  septum  to  opposite  wall, 
V  Circumference  at  base,  10£". 
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Left  auricle    ...    Wall  in  central  portion,  thick. 

/  Wall,  at  apex,    \"  thick. 
Eight  ventricle  <      „      middle,  „ 

'      ,,      at  base,  J" 

A  section  of  the  wall  of  the  left  ventricle,  examined  under  the 
microscope,  exhibited  a  "granular"  condition  of  the  muscular 
fibre. 

Hypertrophy  of  the  left  ventricle  in  this  case  was,  in  my 
judgment,  consecutive  to  renal  and  hepatic  disease,  and  "simple" 
in  the  first  instance.  Granular  degeneration  of  the  substance  of 
the  heart  next  took  place ;  and  subsequently  the  right  ventricle, 
weakened  by  this  change,  underwent  dilatation  under  the  in- 
creased blood-pressure  caused  by  pleural  effusion  and  obstructed 
pulmonary  circulation.  The  left  ventricle,  already  hypertrophied,  : 
was  "surprised  in  the  full  vigour  of  contractility"  by  failure  of 
the  right  ventricle  and  stoppage  of  the  circulation,  in  the  effort 
of  the  patient  to  sit  up. 

The  state  of  "  concentric"  hypertrophy  I  therefore  regard  as 
consecutive,  in  this  instance,  to  the  "  simple  "  form ;  and  as  a 
product,  not  of  a  pathological  process,  but  of  the  mode  of  disso-  I 
lution. 

Case  XXII. — Albuminuria;  General  Dropsy  ;  Diarrhoea  ;  Jaun- 
dice  ;  Erysipelas,  and  Gangrene  ;  Haemoptysis  ;  Death.  Fatty 
Disease  of  the  Kidneys,  Liver,  and  Spleen ;  Congestion  of 
the  Lungs,  and  Pulmonary  Apoplexy;  Hypertrophy  and 
Dilatation  of  the  Left  Ventricle;  Dilatation  of  the  Bight 
Ventricle  ;  Advanced  Fatty  Degeneration  of  the  Heart 

Thomas  M'K.,  aged  forty -four  years,  coachman ;  of  temperate 
habits ;  admitted  May  5th,  1866.  Two  months  previously,  up 
to  which  period  his  health  was  excellent,  he  caught  cold  from 
exposure  after  working  in  the  heated  atmosphere  of  a  conserva- 
tory, and  was  troubled  with  cough. 

On  admittance,  he  suffered  from  great  dyspnoea ;  there  was 
oedema  of  the  face  and  feet,  and  the  heart's  action  was  laboured, 
and  felt  at  the  scrobiculus  cordis.  Pulmonary  resonance  was  ex- 
aggerated; and  respiration  was  feeble  and  accompanied  with  rales 
all  over  the  chest;  expectoration  copious  and  frothy;  urine,  sp.  gr. 
1-020  and  albuminous.    Diagnosis :  pulmonary  emphysema  with 
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bronchitis,  and  engorgement  of  the  right  heart  and  kidneys.  The 
treatment  consisted  in  blisters  to  the  chest ;  stimulant  expectoT 
rants,  including  tincture  of  larch  bark  and  turpentine  punch  ;* 
and,  subsequently,  quinine,  and  good  diet.  Discharged,  May 
23rd,  so  much  improved  as  to  be  able  to  resume  his  work. 

Eeadmitted  on  the  26th  June.  There  was  then  much  oedema 
of  feet  and  legs,  and  also  slight  puffiness  of  face.  Eespiration 
was  embarrassed ;  urine,  sp.  gr.  TO  15,  loaded  with  albumen,  and, 
of  late,  occasionally  likewise  with  lithates.  After  a  few  days  the 
scrotum  and  penis  became  swollen,  and  required  puncturing. 
About  half  an  ounce  of  clear  serum,  collected  from  the  punc- 
tures, was  tested  by  ebullition  the  following  day  and  found  to 
contain  only  a  trace  of  albumen.  Astringents  were  employed  to 
check  diarrhoea  which  was  occasionally  present ;  blisters  were 
applied  to  the  chest ;  turpentine  punch  was  administered ;  and, 
subsequently,  iodide  of  potassium  in  infusion  of  cinchona. 

July  12th.  Pulse  114,  and  barely  to  be  felt;  respiration  66. 
Both  sides  of  the  chest  were  dull  half  way  up,  and  to  the  same 
extent  respiratory  sounds  were  absent ;  sputa  rust-coloured  and 
viscid;  lower  limbs  and  genitals  swollen.  The  chest  was  wrapped 
in  a  warm  poultice,  and  whiskey  punch  was  given. 

July  17th.  Pulse  114;  respiration  42.  Patient  remarked 
that  the  rate  of  his  respiration  sometimes  varied  ;  ascites ;  geni- 
tals much  swollen,  and  prepuce  punctured.  Baillie's  pills  were 
given  twice  daily. 

July  21st.  Has  been  taking  tinct.  digitalis  in  TT|_  x  doses, 
with  spirit  of  juniper,  for  the  last  two  days,  notwithstanding 
which  there  is  all  but  complete  suppression  of  urine.  (Edema 
has  increased,  and  now  extends  to  hands.  Pulse  scarcely  to  be 
felt,  and  not  to  be  counted  at  the  wrist.  To  have  grs.  xv  of 
compound  powder  of  jalap,  with  gr.  ^  of  elaterium  twice  daily. 

July  23rd.  Patient  is  deeply  jaundiced.  Elaterium  has  acted 
twice,  and  penis  is  less  swollen.  The  entire  of  the  left  lower 
extremity,  to  the  bip,  is  in  a  state  of  erysipelatous  inflammation, 
threatening  gangrene.  Lead  lotion  was  directed  to  be  kept  con- 
stantly applied  to  the  inflamed  surface. 

*  Known  in  Dublin  as  "  Parr's  Punch,"  and  made  with  whiskey  and  spirits  of  tur- 
pentine, in  equal  proportions,  diluted  with  sweetened  hot  water  to  the  proper  strength. 
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July  25th.  The  entire  of  left  lower  extremity  is  in  a  state  of 
gangrene.  From  the  knee  downwards  the  limb  is  studded  with 
large  bullae,  and  the  cuticle  detached.  The  thigh  is  red  and 
tense  ;  and  inflammation  has  extended  to  the  scrotum,  which,  on 
each  side,  is  passing  into  a  state  of  gangrene.  Patient  all  hut 
pulseless ;  but  is  quite  conscious  and  free  from  suffering ;  face 
deeply  jaundiced  and  shrunken. 

July  26th.  Entire  left  leg  and  thigh  dark  and  sloughy; 
scrotum  likewise  in  a  state  of  gangrene,  which  extends  in  dark 
streaks  over  the  front  and  upper  portion  of  the  right  thigh. 
Eespiration  tranquil,  and  patient  still  hopeful. 

28th.  Spat  up  a  good  deal  of  blood  last  night,  and  died  at 
half  past  nine  o'clock  this  morning. 

Post  mortem  examination  seven  hours  afterwards.  There  was 
copious  effusion  into  all  the  serous  cavities.  Kidneys  large, 
fatty,  and  smooth  on  the  surface ;  the  cortex  was  much  thick- 
ened, and  of  a  light  yellow  colour ;  minute  oil  granules,  as  ex- 
hibited under  the  microscope,  were  interposed  between  the  tubes 
and  blood  vessels ;  the  epithelium  and  gland  structure,  however, 
seemed  healthy.  The  liver  was  large,  yellow,  and  readily  torn ; 
and,  examined  microscopically,  the  hepatic  cells  in  most  in- 
stances were  found  to  contain  eight  to  ten  highly  refracting  oil 
spherules ;  large  oil  drops  were  likewise  dispersed  over  the  field 
of  vision.    Spleen  fatty,  and  fissured. 

Lungs  healthy  structurally;  but  bases  were  congested  and  solid, 
and  smooth  dark  and  dry  in  section  ;  they  floated  in  water.  In 
the  anterior  edge  of  the  right  lung  was  a  nodule  of  blood  as 
large  as  a  bantam's  egg;  in  a  corresponding  situation  in  the 
upper  lobe  of  the  left  lung,  and  also  in  the  upper  portion  of  its 
inferior  lobe,  were  similar  but  larger  collections  of  extravasated 
blood. 

The  heart  was  large,  and,  with  one  inch  of  the  aorta  and  pul- 
monary artery  attached,  weighed  fourteen  and  a-half  ounces. 
The  right  cavities  contained  some  dark  blood ;  their  walls  were 
soft  and  thinned.  Left  cavities  much  dilated,  and  walls  slightly 
thickened.  Valves  all  absolutely  healthy.  Aorta  of  ordinary 
size,  and  its  coats  healthy.  Heart  flabby,  and,  when  laid  on  the 
table,  was  flattened  out  by  its  own  weight.   On  section  the  walls 
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presented  a  yellow  hue,  and  a  portion  examined  microscopically 
presented  a  good  example  of  fatty  degeneration  of  the  muscular 
substance,  the  fibres  consisting  of  linear  rows  of  minute  circular 
refractile  dots  about  10,000th  part  of  an  inch  in  diameter.  These 
were  likewise  abundantly  scattered  in  a  free  state  over  the  field, 
as  if  by  liberation  from  the  sarcolemma.*  The  outline  of  the 
fibres  was  quite  distinct;  but,  with  the  exception  of  a  few  places 
where  it  was  very  faintly  visible,  transverse  striation  was  en- 
tirely obliterated. 

From  the  outset,  I  regarded  this  case  as  an  example  of  pri- 
mary disease  of  the  kidneys,  with  consequent  hypertrophy  and 
consecutive  fatty  disease  of  the  heart.  It  is  probable,  however, 
that  fatty  change  of  the  heart  and  kidneys  was  cotemporaneous : 
the  former  supervening  upon  a  state  of  simple  hypertrophy,  and 
the  latter  upon  one  of  sub-inflammatory  or  congestive  enlarge- 
ment. The  liver  and  spleen  would  seem  to  have  undergone  the 
fatty  transformation  at  a  later  period,  under  the  influence  of  the 
general  impairment  or  perversion  of  nutrition.  Pulmonary  apo- 
plexy and  haemoptysis  were  probably  the  result  of  mitral  regur- 
gitation by  yielding  of  the  walls  of  the  left  ventricle,  dilatation 
of  its  cavity,  and  consequent  reflux  by  inadequacy  of  healthy 
valves,  shortly  before  death.  The  jaundicing  is  of  great  diag- 
nostic value  in  such  cases,  as  serving  to  distinguish  structural 
disease  of  the  liver  from  simple  congestion. 

Case  XXIII. — Oppression  and  Palpitation  supervening  on  emo- 
tional shock;  Paroxysmal  Dyspncea ;  Hypertrophy  with 
Dilatation  ;  Death.  Fatty  Degeneration  of  the  Heart ; 
Dilatation  of  the  Aorta. 

Peter  S.,  a  gentleman  farmer  from  the  county  of  Meath,  aged 
fifty-six  years,  was  admitted  into  hospital  as  a  private  patient, 
May  30th,  1866.  Seventeen  months  previously,  after  some 
severe  family  afflictions,  he  experienced  rather  suddenly,  and  for 
the  first  time,  oppression  of  the  chest  and  palpitation,  accom- 
panied by  nervousness  and  great  anxiety.  Since  that  date  he 
has  been  subject  to  occasional  attacks  of  dyspncea  with  restless- 
ness and  anxiety.    Has  likewise  had  from  time  to  time  a  feel- 

*  I  am  convinced  that  the  muscular  fibres  of  the  heart  possess  a  sarcolemma, 
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ing  of  great  debility  and  sinking,  not  amounting,  however,  to 
syncope. 

Is  rather  fresh  in  colour ;  pupils  dilated,  and  face  expressive 
of  fear  and  anxiety ;  slight  oedema  of  feet  and  legs ;  pulse  104, 
and  remarkably  weak  but  regular.  Chest  universally  resonant. 
On  right  side  respiration  is  feeble,  and  accompanied  in  supra- 
mammary  region  with  slight  crepitant  rales ;  on  left  side  it  is 
puerile. 

Precordial  dulness  extended  ;  impulse  of  heart  strong  at  apex, 
and  here  the  first  sound  is  obscure.  Over  the  base  and  at  mid- 
sternum,  there  is  a  murmur  with,  and  masking,  the  second  sound; 
but  it  is  not  transmitted  more  than  an  inch  above  the  aortic  ori- 
fice. The  carotids  pulsate  visibly,  but  not  the  temporal  or  radial 
arteries.  Fauces  congested.  No  appetite  for  food.  Orthopnoea. 
Sleep  disturbed  by  unpleasant  dreams  and  startings. 

Diagnosis :  dilatation  of  the  aorta,  hypertrophy,  and  probably- 
fatty  degeneration  of  the  heart.  To  have  Hoffman's  anodyne 
and  Battley's  sedative  in  moderate  doses  with  camphor  water 
every  third  hour,  and  a  little  brandy  and  water  occasionally.  On 
the  1st  of  June,  after  a  rather  tranquil  night,  and  whilst  the  pa- 
tient was  under  examination,  the  breathing  was  noticed  to  be 
singularly  irregvdar ;  it  was  quick,  loud,  and  suspirious ;  but  im- 
mediately the  examination  of  his  chest  was  suspended,  it  be- 
came slow,  and  was  entirely  suspended  during  a  period  of  several 
seconds.  Tongue  loaded ;  stomach  and  intestines  inflated.  To 
have  pil.  rhei  co.,  gr.  x.  Stop  brandy.  He  died  on  June  11th, 
manifestly  from  inanition  and  exhaustion. 

Post  mortem  twenty-four  hours  after  death.  Much  liquid  in 
pericardium.  Heart  flabby  and  enlarged,  weighing  twenty- 
seven  ounces,  with  an  inch  of  the  aorta  and  pulmonary  artery 
attached.  There  was  a  good  deal  of  fat  on  the  surface  of  the 
heart ;  and  at  the  apex,  and  partially  embedded  in  the  mus- 
cular substance,  there  was  a  solid  mass  of  fat  one-eighth  of  an 
inch  thick. 

The  anterior  surface  of  the  right  ventricle  presented  a  large 
"  milk  spot."  The  right  chambers  were  distended  with  dark  co- 
agulated blood;  they  were  greatly  dilated,  as  was  hkewise  the  tri- 
cuspid orifice.    The  walls  of  the  right  ventricle  were  somewhat 
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thinned.  The  left  ventricle  was  much  thickened  and  dilated. 
Aorta  greatly  dilated  for  some  distance  above  orifice,  and  its 
walls  slightly  atheromatous.  Valves  all  structurally  healthy. 
Microscopically  examined,  the  muscular  structure  of  the  heart 
presented  the  following  appearance.  The  outline  of  the  fibres 
was  well  denned,  and  the  transverse  strise  were  pretty  well  seen ; 
but  in  several  of  the  fibres,  and  in  the  direction  of  their  long 
axes,  minute  transparent  dots  were  visibly  disposed  in  linear 
series.    In  these  situations  the  striae  had  disappeared. 

There  had  been  total  loss  of  appetite  for  several  days  preced- 
ing death,  the  patient  absolutely  refusing  solids  of  any  kind,  and 
taking  only  an  infinitesimal  quantity  of  liquid  nutriment  in  the 
form  of  beef-tea  with  a  little  brandy.  It  seemed  as  if  the  tissues 
of  the  body  had  ceased  to  assimilate,  long  anterior  to  somatic 
death.  The  tongue,  during  this  period,  was  dry,  brown,  and 
crusted. 

As  to  pathological  sequence,  I  incline  to  the  opinion  that 
there  was  primary  atheroma  of  the  aorta,  and  consequent  left 
ventricular  hypertrophy ;  and  that  from  this  twofold  cause  arose 
sudden  dilatation  of  the  aorta  by  overstrain,  on  the  occasion  of 
the  emotional  excitement  already  mentioned. 

The  diagnosis  of  dilated  aorta  rested  mainly  upon  the  pheno- 
menon of  paroxysmal  dyspnoea,  which  I  regard  as  pathogno- 
monic of  this  special  condition.  But  on  this  subject  generally  I 
will  state  my  views  more  in  detail  in  a  future  chapter. 

Case  XXIV. — Rheumatism  ;  Systolic  Apex-Murmur  ;  Death. 
Hypertrophy  of  Left  Ventricle,  and  incompetence  of  Mitral 
Valve  from  Rupture  of  Tendinous  Chords;  Pulmonary  Apo- 
plexy. 

George  P.,  aged  thirteen  years,  admitted  November  7th,  1866, 
under  Dr.  Hughes,  and  came  under  my  notice  on  the  15th 
whilst  I  was  doing  temporary  duty  for  him.  The  boy  had 
rheumatic  fever  three  months  previously,  from  which  he  made 
a  satisfactory  recovery ;  but,  shortly  afterwards  caught  cold  by 
going  out  without  his  boots  on  a  wet  day,  and  has  been  suffer- 
ing from  cough  and  violent  palpitation  since  that  time. 

When  first  seen  by  me,  his  face  was  bloated  and  slightly  con- 
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gested,  the  cervical  veins  distended,  and  the  external  jugulars 
pulsating  synchronously  with  the  heart ;  supra-clavicular  fossae 
ohliterated ;  chest  barrel-shaped  and  nearly  motionless.  Per- 
cussion-resonance was  exaggerated,  and  respiration  loud  over  the 
front  of  the  chest.  Cardiac  impulse  strong,  and  precordial  dul- 
ness  extended  to  right  side.  Fremitus  over  extreme  left  apex ; 
second  sound  sharp  and  clear,  but  first  sound  replaced  by  a  loud 
bellows-murmur,  terminating  with  a  faint,  squeaking,  musical 
note,  resembling  that  elicited  by  blowing  through  a  reed.  At 
the  base  of  the  heart,  and  over  the  front  of  the  chest  generally, 
both  sounds  were  heard ;  the  second  normal,  and  the  first  repre- 
sented by  a  bellows-murmur  similar  to,  but  less  loud  than,  that 
heard  at  the  apex,  and  louder  in  the  course  of  the  pulmonary 
artery  than  in  that  of  the  aorta.  The  base  of  the  right  lung 
was  dull  posteriorly,  and  over  the  entire  posterior  surface  of  the 
chest  a  loud  systolic  murmur  was  audible.  Liver  smooth  on 
surface,  and  extending  below  level  of  umbilicus.  Eespiration 
quick,  shallow,  and  almost  exclusively  abdominal ;  and  respira- 
tory movement  confined  to  left  side,  where  it  was  very  active. 
At  base  of  thorax  there  was  a  circular  constriction,  correspond- 
ing to  the  attachments  of  the  diaphragm  and  apparently  caused 
by  its  action.  There  was  dry  cough,  with  occasional  expectora- 
tion of  blood-stained  mucus.  Pulse  120,  weak,  and  dicrotous. 
No  visible  pulsation  of  arteries.  Urine,  sp.  gr.  1"030,  slightly 
acid,  and  free  from  albumen;  feet  cedematous. 

I  ceased  to  have  charge  of  the  patient  on  the  20th  November. 
The  entire  body  became  subsequently  anasarcous  in  an  extreme 
degree ;  and  for  the  last  few  days  of  life,  the  face  and  neck  tur- 
gid, and  the  extremities  livid. 

Death  took  place  on  the  14th  of  December. 

Post  mortem  six  hours  after  death.  Both  pleural  cavities  were 
full  of  serum ;  the  lungs  were  engorged  but  crepitant  generally, 
and  in  the  middle  and  inferior  lobes  of  the  right  were  two  masses 
of  extravasated  blood,  each  the  size  of  an  orange.  The  base  of 
the  left  lung  was  solid ;  it  sank  in  water,  and  on  section  was 
dry  and  spleen-like,  yielding  neither  blood  nor  serum.  The 
pericardium  contained  some  ounces  of  serum.  The  heart  was 
considerably  in  excess  of  the  normal  size,  smooth  on  the  sur- 
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face,  and  free  from  adhesion.  The  right  chambers  contained  a 
little  dark  and  partially  coagulated  blood ;  the  right  ventricle 
was  somewhat  dilated  and  thickened,  the  tricuspid  orifice  and 
valves  normal,  as  were  likewise  those  of  the  pulmonary  artery. 
Fossa  ovalis  remarkably  deep  and  recessed,  and  the  operculum 
adherent  to  the  left  surface  of  septum,  at  some  distance  from  the 
margin  of  fossa,  which  was,  however,  imperforate,  not  admit- 
ting of  direct  communication  between  the  auricles.  Left  auricle 
normal ;  left  ventricle  dilated  and  thickened,  but  not  in  a  high 
degree.  Mitral  valves  structurally  healthy;  but  the  free  margins 
of  both  segments,  to  the  extent  of  a  quarter  of  an  inch  at  their 
anterior  and  left  extremities,  had  been  detached  from  the  tendi- 
nous chords,  the  white  maniilloid  fragments  of  which,  about  two 
lines  in  length,  remained  in  connexion  with  the  margins  of  the 
valves  and  the  adjacent  fleshy  columns  respectively. 

Water  poured  into  the  left  ventricle  flowed  freely  into  the  left 
auricle  through  an  aperture,  as  large  as  a  pea,  bounded  by  the 
pendulous  edges  of  the  valves. 

The  aorta  was  reduced  in  size,  barely  admitting  the  index 
finger  from  the  ventricle.  The  aortic  valves  were  competent, 
and  both  they  and  the  coats  of  the  aorta  were  perfectly  healthy. 

There  was  a  good  deal  of  serum  in  the  peritoneum.  The  liver 
was  large  and  mottled  white,  with  intervening  dark  red  areolae ; 
and  on  section  it  presented  light  areola?,  each  surrounded  by  a 
dark  red  vascular  surface,  as  in  the  early  stage  of  portal  venous 
congestion.    Kidneys  and  spleen  healthy. 

The  history  of  this  boy's  illness  did  not  date  back  beyond  three 
months,  when  he  had  rheumatism ;  this,  however,  left  none  of 
the  ordinary  traces  upon  the  heart.  Eupture  of  the  left  chordae 
tendinece  would  seem  to  have  occurred  subsequently  to  this  at- 
tack, when  the  boy  caught  cold ;  as  shown  by  the  occurrence  of 
dyspnoea  and  palpitation  then  for  the  first  time,  yet  without  the 
history  of  strain  or  other  injury  to  the  chest.  In  this  view  the 
case  is  further  remarkable,  as  exemplifying  functional  narrow- 
ing of  the  aorta  from  reduction  in  the  volume  of  blood  circu- 
lating through  it  within  the  short  period  of  three  months. 

Strong  impulse  of  the  heart,  with  weak  pulse,  is  diagnostic  of 
stenosis  of  the  aorta.    If  this  arise  from  lesion  at  the  aortic 
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orifice,  whether  valvular  or  annular,  there  will  be  either  a  single 
aortic  murmur,  systolic  in  rhythm,  or  a  double  murmur,  both 
systolic  and  diastolic,  of  similar  origin.  The  absence  of  any 
such  murmur,  when  strong  cardiac  impulse  and  weak  pulsation 
at  both*  wrists  are  detected,  would  warrant  the  positive  diagnosis 
of  functional  narrowing  of  the  aorta,  such  as  that  presented  in 
the  foregoing  case.  Aortic  stenosis  of  this  kind,  when  not  the 
result  of  congenital  imperfection  of  the  interventricular  sep- 
tum, or  of  patency  of  the  foramen  ovale,  is  consecutive  to  mitral 
stenosis  or  reflux,  and  is  therefore  usually  associated  with  either 
presystolic  or  systolic  murmur  at  the  left  apex. 

Case  XXY. — Double  Aortic  Murmur ;  Dysphagia,  with  Haemop- 
tysis; Death.  Hypertrophy  and  Dilatation  of  both  Ventricles; 
Detachment  of  segment  of  Aortic  Valve;  Double  Congestive 
Pneumonia;  Enlargement  of  Bronchial  and  Mediastinal 
Glands. 

John  R,  aged  thirty  years,  painter's  assistant,  admitted 
November  16th,  1866 ;  served  as  a  soldier  for  some  years,  and 
whilst  engaged  in  Africa  in  defending  a  stronghold  against  a 
raid  of  the  natives,  was  thrown  from  a  rampart  and  sustained  a 
shock  on  the  front  of  the  chest.  He  felt  stunned ;  but  subse- 
quently recovered,  and  as  he  believed,  perfectly.  This  accident 
occurred  some  years  ago.  He  had  been  intemperate  for  twelve 
months  preceding  his  admittance  into  hospital ;  but  had  never 
been  seriously  ill  till  six  months  prior  to  that  date,  when  he 
began  to  get  thin,  and  had  nausea  and  partial  loss  of  appetite. 

On  the  12th  of  November,  four  days  before  his  admission,  he 
experienced  what  he  described  as  a  choking  sensation  in  the 
neck,  and  some  difficulty  of  swallowing,  accompanied  by  nausea 
and  vomiting.  These  symptoms  lasted  three  days,  and  then  all 
passed  away  except  irritability  of  stomach,  which  continued 
some  time  longer. 

"When  the  man  was  first  seen  by  me  his  legs  were  slightly 
oedematous  ;  the  veins  of  the  neck  were  remarkably  congested, 

*  I  have  in  view  here  the  possibility  of  embolic  infarction  of  the  brachial  or  radial 
artery  on  one  side  ;  occlusion  of  the  subclavian  by  the  pressure  of  an  aneurism  or 
other  tumor  ;  or  congenital  malposition  or  dwarfing  of  the  radial. 
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and  especially  so  on  the  left  side.  There  was  a  loud  hacking 
dry  cough.  Pulse  108,  weak,  but  regular,  and  equal  on  both 
sides.  Pulmonary  resonance  and  respiratory  sounds  were  nor- 
mal over  the  entire  front  of  the  chest ;  precordial  dulness  was 
likewise  normal  in  extent  and  degree.  Posteriorly  there  was 
some  slight  dulness  over  the  bases  of  both  lungs  ;  but  otherwise 
the  condition  of  these  organs  was  normal.  A  double  murmur 
existed  at  the  base  of  the  heart,  systolic  and  diastolic  in  time. 
Of  these,  the  diastolic  murmur  was  relatively  louder ;  it  was 
transmitted  through  the  ascending  aorta,  but  with  diminished 
intensity,  and  (for  a  diastolic  murmur  a  very  unusual  circum- 
stance) likewise  into  the  great  arteries  of  the  neck,  and  diffused 
over  the  front  of  the  chest  generally.  Posteriorly  a  single  mur- 
mur was  faintly  heard  at  the  inferior  angle  of  the  left  scapula. 

On  the  following  day,  17th,  I  found  him  perspiring  profusely, 
and  complaining  of  pains  in  the  ankles  and  knees,  which  were 
swollen.    Pulse  120. 

On  the  18th  he  spat  a  little  blood,  the  right  side  of  the  chest 
being  dull  posteriorly ;  and  on  the  evening  of  that  day  he 
vomited  a  quantity  of  bile-stained  liquid  mixed  with  blood. 

On  the  19th  the  pulse  had  come  down  to  102.  He  was  perspi- 
ring freely,  and  complained  of  pains  in  the  ankles  and  calves  of 
the  legs;  a  single  systolic  murmur  was  audible  at  the  apex  of  the 
heart ;  dulness  was  increased  both  in  extent  and  degree  over  both 
sides  of  the  chest  posteriorly ;  and,  over  the  bases  of  both  lungs 
a  loud  muco-crepitus  was  heard.  The  temporal  and  cervical  veins 
were  distended.  There  was  likewise,  at  this  date,  visible  pulsa- 
tion or  throbbing  of  the  anterior  tibial  arteries  and  all  their 
branches  even  to  the  toes,  accompanied  with  vibration  sensible 
to  the  hand. 

Prom  the  19th  to  the  23rd,  when  he  died,  no  general  exami- 
nation of  the  chest  was  made,  owing  to  his  extreme  restlessness. 
During  that  interval  he  complained  of  undefined  pains  in  the 
knees  and  ankles,  was  restless,  slept  but  little,  and  had  a  loud 
spasmodic  cough  with  continual  expectoration  of  blood.  On 
the  day  preceding  his  death,  which  took  place  suddenly  on  the 
night  of  the  23rd,  it  was  remarked  that  the  temporal  arteries  pul- 
sated strongly. 


540 


DISEASES  OF  THE  SUBSTANCE  OF  THE  HEAET. 


Post  mortem.  Both  pleural  cavities  were  full  of  straw-coloured 
serum,  and  the  pericardium  contained  a  pint  of  similar  fluid. 
The  lungs  were  engorged  with  blood,  but  resonant,  and  floated  in 
water,  with  the  exception  of  the  inferior  lobe  of  the  left.  The 
heart  was  somewhat  larger  than  in  health,  and  globoid  in  figure. 
The  right  cavities  were  distended  with  dark  and  partially  coagu- 
lated blood,  the  clot  extending  from  the  right  ventricle  into  the 
pulmonary  artery.  The  right  ventricle  was  slightly  dilated,  and 
the  tricuspid  orifice  readily  admitted  the  points  of  the  four 
fingers  and  thumb.  The  left  chambers  were  likewise  distended 
with  dark  coagulated  blood,  and  the  left  ventricle  was  dilated, 
and  its  walls  were  thickened.  The  mitral  orifice  and  valves  were 
normal;  the  aortic  orifice,  viewed  from  the  ventricle,  was  likewise 
apparently  healthy,  but  when  examined  on  the  arterial  aspect  it 
was  found  that  the  right  anterior  segment  of  the  sigmoid  valve  had 
been  partially  detached  from  the  root  of  the  aorta ;  its  left  angle, 
to  the  extent  of  nearly  half  an  inch,  hanging  loosely  into  the 
ventricle  in  the  natural  position  of  the  heart.  Water  poured  into 
the  aorta  at  once  flowed  into  the  ventricle  through  the  patulous 
orifice.  The  valves  were  otherwise  perfectly  sound,  and  entirely 
free  from  disease,  as  was  likewise  the  aorta.  The  bronchial  glands 
were  greatly  enlarged  and  pressed  upon  the  bronchi,  and  several 
large  glands  were  found  in  the  posterior  mediastinum  detruding 
the  oesophagus  to  the  left,  and  pressing  upon  the  posterior  wall 
of  the  trachea.  These  glands  were  solid,  dark  in  colour,  and 
mottled  with  white  spots  on  the  superficial  surface,  and  likewise 
on  the  surface  of  section.  In  the  centre  of  one  of  these  elands 
there  was  a  mass  of  hard  cheese-Like  matter,  which,  on  pressure, 
yielded  a  quantity  of  pus.  On  examination,  microscopically,  the 
cheesy  substance  was  found  to  be  tubercular. 

There  can  be  no  doubt,  judging  from  the  man's  previous 
history,  and  from  the  evidence  afforded  by  the  post  mortem  ex- 
amination, that  the  rupture  of  the  aortic  valve  occurred  at  the 
time  when  he  was  thrown  from  the  rampart.  It  may  be  easily 
supposed  that  if,  at  such  a  moment,  the  chest  was  in  the  acme  of 
expiration,  the  sternum  being  thereby  brought  into  close  contact 
with  the  pericardium,  and  through  it  with  the  root  of  the  aorta, 
and  if,  during  the  diastole  of  the  ventricle  and  at  the  moment  of 
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reaction  of  the  aorta  upon  its  contents,  the  semilunar  valves 
being  closed,  a  severe  shock  were  received  upon  the  sternum,  the 
valve  segments  might  be  thereby  ruptured  or  rent  from  their 
attachments. 

An  accident  attended  with  such  consequences  in  a  heart  pre- 
viously sound  is,  however,  exceedingly  rare ;  Dr.  Peacock  having 
been  able  to  find  only  seventeen  examples  recorded.  The  case 
is  interesting,  moreover,  as  exemplifying  the  existence  of  the 
physical  signs  of  disease  of  the  aortic  valve,  both  obstructive  and 
regurgitant,  and  dependent  entirely  upon  an  accidental  lesion  in 
the  absence  of  disease  of  the  heart  or  valves;  and  as  showing  that 
left  scapular  murmur,  though  usually  dependent  upon  obstruc- 
tion or  regurgitation  at  the  mitral  orifice,  may  be  caused  by  lesion 
of  the  aortic  valve  exclusively. 

Temporary  dysphagia  with  hasmoptysis  may  be  due  to  causes 
other  than  thoracic  aneurism,  as  this  case  proves ;  and,  in  regard 
to  the  pulmonary  complication  which  it  presented,  Dr.  Stokes 
has  well  remarked  upon  the  frequent  occurrence  of  pneumonia 
of  a  low  type  in  connexion  with  inadequacy  of  the  aortic  valve ; 
as  well  as  upon  the  frequency  with  which,  under  such  circum- 
stances, sudden  deaths  occur. 

As  to  the  differential  diagnosis  between  ruptured  aortic  valve 
and  lesion  of  the  same  valve  arising  from  disease :  irrespectively 
of  the  aid  afforded  towards  forming  a  correct  judgment  by  the 
history  of  the  case,  the  most  valuable  sign,  and  one  which  is  in  a 
degree  pathognomonic  of  partial  detachment  of  the  valve,  is  the 
occurrence  of  arterial  thrill,  of  systolic  rhythm,  in  connexion 
with  double  murmur  at  the  aortic  orifice.  I  should  henceforth 
regard  such  a  phenomenon,  in  all  doubtful  cases,  as  conclusively 
establishing  the  existence  of  a  loose  and  vibrating  valve-flap  at 
the  root  of  the  aorta,  where  no  ground  for  suspecting  thrombosis 
or  embolism  existed.  Embolism  would  declare  itself  by  other  and 
indubitable  evidence ;  whilst  the  precipitation  and  attachment  of 
a  flake  of  fibrin  at  the  mouth  of  the  vessel  would  give  rise  to  a 
thrill  of  only  temporary  duration,  and  would  yield  a  murmur 
most  probably  musical  in  quality.  A  diastolic  basic  murmur, 
audible  in  the  arteries  of  the  neck,  does  not  belong  to  aortic 
patency  from  disease ;  it  is  a  phenomenon  so  strictly  exceptional 


542 


DISEASES  OF  THE  SUBSTANCE  OF  THE  HEART. 


that  I  have  never  heard  it,  save  in  this  single  instance.  With- 
out venturing  even  to  suggest  an  explanation  of  the  striking 
contrast  herein  presented  with  the  murmur  of  inadequacy  of  the 
aortic  valves  from  ordinary  morbid  change,  I  should  in  future 
regard  it  as  indicative  of  failure  of  the  valves  from  some  other 
cause,  most  probably  mechanical  injury. 

Case  XXVI. — Irregular  and  Suspirious  Breathing;  Intermit- 
tent Pulse,  and  Great  Debility  ;  Polyuria  ;  Death.  Granular 
Degeneration  of  the  Kidneys ;  Fatty  Deposition  on  the  Heart; 
Simple  Hypertrophy  of  the  left  Ventricle. 

John  D.,  aged  forty-eight  years,  labourer,  admitted  September 
25th,  1864.  For  last  three  years  he  had  been  weak  and  out  of 
health,  and  his  feet  began  to  swell  six  weeks  prior  to  admit- 
tance. Pulse  weak  and  intermittent,  and  respiration  occasion- 
ally accelerated  and  suspirious  in  the  recumbent  posture.  Urine 
passed  in  large  quantity,  amounting  to  more  than  two  quarts  in 
the  twenty-four  hours,  sp.  gr.  TOIO,  and  highly  albuminous; 
feet  slightly  swollen  ;  apex-pulsation  somewhat  to  left  of  normal 
position,  and  both  sounds  of  heart  sharp,  clear,  and  free  from 
murmur.  At  midsternum  the  first  sound  was  distinctly  double ; 
the  first  element  in  time  being  dull,  and  the  second,  which  im- 
mediately succeeds  the  former,  sharp,  and  "  clicking."  These 
characteristics  were  recognizable  only  at  the  end  of  expiration, 
when  the  chest-wall  had  entirely  subsided.  To  have  citrate  of 
iron  and  quinine  (gr.  v.)  ter  die. 

The  patient  gradually  became  listless,  and  then  somnolent ; 
the  stomach  became  irritable;  the  appetite  ceased,  and  he 
quickly  emaciated. 

For  the  last  fortnight  of  his  life  there  was  intercurrent  diarr- 
hoea, and  during  that  time  the  breath  was  cold.  (Edema  had 
quite  disappeared.  Eespiration  was  slow  and  stertorous.  He  died 
comatose,  November  17th,  and  on  the  following  day  the  body 
was  examined.  The  heart  weighed  fourteen  and  a-half  ounces ; 
it  presented  some  superficial  fat  at  the  base.  Eight  ventricle 
very  thin,  but  not  dilated,  and  exhibiting  in  section  a  layer  of 
fat  on  its  external  surface  ;  some  decolorized  clot  in  right  cham- 
bers. Left  ventricle  thickened,  but  not  dilated;  its  walls  measur- 
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ing  half  an  inch  at  base  and  central  portion.  Left  auricle  dilated ; 
valves  all  strictly  normal;  muscular  structure  healthy.  Ascend- 
ing aorta  dilated  sufficiently  to  admit  three  fingers  on  edge; 
dilatation  commencing  above  the  valves,  which  were  competent. 
The  lining  membrane  of  the  vessel  was  of  a  cherry-red  tint  not 
removable  by  washing.    Kidneys  reduced  in  size,  and  nodulated 
on  the  surface ;  the  right  weighed  three  and  a-quarter,  and  the 
left  three  and  a-half  ounces.    The  nodules  on  the  surface  of  the 
kidneys  were  large,  but  slightly  elevated,  and  of  much  lighter 
colour  than  the  intermediate  surface.    In  section  they  were 
light  yellow,  as  was  likewise  the  greater  portion  of  the  cortex. 
The  latter  was  increased  in  thickness,  and  passed  in  between 
the  pyramids,  which  were  dwarfed.    Under  the  microscope,  and 
with  a  power  of  222  diameters,  the  Malpighian  bodies  were  seen 
nearly  filled  with  amorphous  matter,  which  obscured  the  vascu- 
lar glomeruli,  and  yielded  negative  results  when  treated  with 
iodine  and  sulphuric  acid. 

The  primary  disease  in  the  foregoing  case  was  renal,  which 
was  followed  by  left  ventricular  hypertrophy,  and,  subsequently, 
by  fatty  deposition  on  the  heart,  and  dilatation  of  the  aorta. 
Simple  hypertrophy  of  the  left  ventricle,  the  first  change  in  the 
pathogenetic  series  consecutive  to  granular  disease  of  the  kid- 
neys, would  have  been  converted  in  this  case,  under  the  influence 
of  greatly  impaired  nutrition,  into  dilatation  with  thinning  of  the 
walls,  had  the  fat  been  deposited  amongst  or  within  the  muscu- 
lar fibres,  in  place  of  upon  the  surface  of  the  heart;  because  the 
walls,  then  weakened  in  contractile  and  resisting  power,  would 
have  yielded  under  the  pressure  of  the  blood  from  within.  I 
think  that  such  is  the  history  of  simple  hypertrophy  in  most  in- 
stances, as  already  stated ;  namely,  that  it  constitutes  the  first  of 
a  series  of  pathological  changes  in  the  heart,  the  last  member  of 
which  is  dilatation,  which  accompanies  or  supersedes  hypertro- 
phy according  to  the  state  of  general  or  special  nutrition. 

Under  the  same  circumstances,  namely,  if  tissue-degeneration 
of  the  heart  had  taken  place  instead  of  fatty  deposition,  the 
aorta  would  have  been  dilated  at  its  orifice,  and  valvular  inade- 
quacy would  have  been  the  result.  Dilatation  of  the  first  por- 
tion of  the  aorta,  including  the  orifice  or  not,  constitutes,  in  my 
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opinion,  the  essential  condition  for  the  occurrence  of  the  pecu- 
liar rhythmical  irregularity  of  breathing  known  as  the  "  ascend- 
ing and  descending  respiration"  of  Cheyne.  This  connexion 
was  well  exemplified  in  the  case  just  narrated.  Finally,  the  de- 
pendence of  reduplication  of  the  first  sound  of  the  heart  upon 
simple  hypertrophy  of  the  left  ventricle  is  illustrated  in  this  case. 

Case  XXVII. — Albuminuria  and  Anasarca ;  Orthopncea ;  Heav- 
ing Impulse  of  the  Heart,  and  Reduplication  of  the  First 
Sound,  with  subsequent  Development  of  Mitral  Systolic  Mur- 
mur ;  Urazmic  Convulsions  and  Coma ;  Death.  Cirrhosis  of 
the  Kidneys ;  Simple  Hypertrophy  of  the  Left  Ventricle ; 
Recent  Endocarditis  of  the  Mitral  Valve  ;  Contraction  of  tlie 
Aorta. 

Marianne  C,  aged  nineteen  years,  a  domestic  servant,  ad- 
mitted October  2nd,  1869.  When  a  child  she  had  severe  pain  in 
the  region  of  the  heart.  Menstruation  has  been  irregular  during 
the  last  twelve  months,  and  for  the  last  two  months  it  has  been 
entirely  suspended.  Nine  months  ago  she  began  to  suffer  from 
shortness  of  breath  and  palpitation,  and  three  months  since  she 
was  forced  by  ill  health  to  relinquish  her  employment.  For  the 
last  two  months  she  has  not  been  able  to  lie  down,  owing  to  the 
feeling  of  suffocation  induced  by  the  recumbent  posture.  A  week 
since  she  spat  a  little  blood,  and  about  the  same  time  her  feet 
began  to  swell.  When  admitted  she  was  anaemic ;  feet  slightly 
puffed ;  there  was  orthopncea,  and  great  respiratory  distress  on 
assuming  the  recumbent  posture  even  for  a  moment.  Pain  shoot- 
ing down  the  left  arm.  Respiration  in  sitting  posture  48  ;  pulse 
108,  weak,  but  regular;  occasional  vertigo ;  urine,  sp.  gr.  1-010, 
and  loaded  with  albumen.  Great  increase  in  extent  of  precordial 
dulness ;  heaving  impulse,  and  very  peculiar  action  of  the  heart, 
consisting  of  a  rolling  motion  associated  with  three  cardiac 
sounds,  of  which  the  first  two  were  systolic  in  rhythm,  and  dull. 
No  murmur.  Rales  over  base  of  right  lung  both  anteriorly  and 
posteriorly.  To  have  quinine  and  ether,  and  an  opiate  plaster 
over  the  heart. 

October  10th.  Stomach  has  been  very  irritable,  refusing  food 
and  medicine;  dyspnoea  much  aggravated  at  night,  and  threaten- 
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ing  suffocation.  A  distinct  systolic  apex-murmur  now  exists, 
and  only  two  sounds  are  audible.  To  have  tincture  of  digitalis 
with  syrup  of  the  American  wild  cherry  (Prunus  Virginiana). 

25th.  Since  last  report,  feet,  legs,  and  genitals  have  become 
greatly  swollen,  but  are  pale  and  wax-like.  Vertigo ;  systolic 
apex-murnrar  of  a  soft  and  blowing  character.  Amaurosis  and 
coma  gradually  supervened,  the  latter  very  slowly,  and  were 
succeeded  by  a  series  of  epileptiform  convulsions,  about  three  in 
the  twenty-four  hours,  commencing  with  rapid  twitchings  of  the 
face,  arm,  and  leg,  first  of  the  left  side,  and  then  of  both  sides, 
and  ending  with  stertorous  breathing  and  profound  coma.  The 
pupils  were  dilated  during  the  stage  of  clonic  spasm,  and  con- 
tracted in  that  of  the  consecutive  coma.  During  the  intervals 
between  the  fits  there  was  partial  consciousness  or  susceptibility 
to  strong  sensorial  impressions.  Deglutition  was  perfect ;  alvine 
and  vesical  evacuations  involuntary. 

She  died  on  the  evening  of  the  26th  October. 

The  heart  was  enlarged,  and,  with  an  inch  of  aorta  and  pul- 
monary artery  attached,  weighed  nineteen  ounces.  There  was  a 
large  "  milk-spot"  on  right  ventricle,"  and  one  upon  either  auricle. 
The  left  ventricle  was  greatly  hypertrophied,  and  constituted  an 
excessive  proportion  of  the  volume  of  the  entire  organ.  It  was 
not  dilated ;  walls  about  ten  bines  thick  at  base  and  centre,  but 
much  thinner  at  the  apex.  Mitral  valve  apparently  competent 
to  close  the  orifice,  and  structurally  sound,  save  that  there  was 
slight  thickening  of  the  free  edge,  and  crimson  reddening  of  this, 
and  of  the  entire  ventricular  surface  of  both  segments. 

Left  auricle  normal,  and  mitral  orifice  of  average  size.  Both 
left  chambers  contained  a  good  deal  of  dark  clotted  blood. 
Muscular  substance  of  left  ventricle  examined  microscopically, 
was  found  healthy.  Aortic  valves  normal  and  competent,  and 
aorta  healthy,  but  in  calibre  somewhat  under  the  normal  stan- 
dard. 

Eight  chambers  normal.  Eight  ventricle  contained  a  solid 
coagulum  of  a  globular  figure,  and  coated  on  the  surface  with 
yellow  fibrin  ;  it  projected  through  the  tricuspid  orifice,  and 
divaricated  the  valves,  but  had  no  connexion  in  the  auricle. 
Kidneys  much  reduced  in  volume,  and  lobulated  on  the  surface ; 
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the  right  weighing  two  and  a-half,  and  the  left  three  ounces. 
Section  showed  thickening  of  the  cortex,  which  was  dark  and 
congested  ;  examined  microscopically,  it  exhibited  no  abnormal 
appearance,  except  considerable  thickening,  with  hyaline  appear- 
ance of  the  periphery,  of  the  Malpighian  bodies.  The  Malpi- 
ghian  cones  were  much  reduced  in  size. 

As  in  the  case  last  detailed,  the  starting  point  of  disease  in 
that  just  given  was  manifestly  cirrhotic  or  granular  degeneration 
of  the  kidneys.  From  this,  or  rather  from  the  capillary  obstruc- 
tion consecutive  to  it,  arose  simple  hypertrophy  of  the  left  ven- 
tricle. 

The  occurrence  of  consecutive  endocarditis  whilst  the  patient 
was  under  observation,  was  announced  by  mitral  systolic  mur- 
mur; and,  at  the  examination  of  the  body,  this  was  proved,  by  the 
still  recent  inflammation  of  the  valves,  to  have  been  coeval  with 
the  development  of  murmur.  Disease  of  the  kidneys  was  diag-  I 
nosed  early  in  the  progress  of  the  case,  as  was  likewise  simple 
hypertrophy  of  the  left  ventricle  ;  and  the  convulsions  were  re- 
garded as  uraemic. 

Both  this  and  the  preceding  case  afford  notable  illustrations 
of  the  causal  connexion  between  simple  hypertrophy  of  the  left 
ventricle  and  reduplicated  first  sound.    In  both  cases  this  was  I 
the  only  cardiac  lesion  to  account  for  the  phenomenon. 

I  have  stated  at  length  in  a  previous  chapter  (p.  164)  my  view 
as  to  the  cause  of  reduplication  of  the  first  sound.  It  consists  es- 
sentially in  a  resolution  of  the  sound  into  its  two  component  ele- 
ments of  apex-shock  and  valve-tension.  If  the  left  ventricle  be 
in  volume  greatly  in  excess  of  the  remainder  of  the  heart,  with- 
out having  undergone  enfeeblement  by  proportionate  dilatation, 
or  by  tissue  change,  it  will  strike  the  chest- wall  with  vigour  and 
produce  a  loud  but  dull  sound.  Further,  the  impact  of  the  left 
ventricle,  owing  to  the  energy  of  its  contraction,  would  con- 
ceivably, in  such  a  case,  anticipate  the  tension,  though  not  the 
closure,  of  the  auriculo-ventricular  valves,  and  so  give  rise  to 
double  first  sound.  The  second  element  of  such  a  sound  is  in- 
variably sharp  and  clicking,  such  as  membranous  flaps  would 
yield  under  strong  and  sudden  tension.  The  disappearance  of 
the  second  element  of  the  double  sound  in  the  latter  of  these 
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cases,  simultaneously  with  the  development  of  mitral  regurgi- 
tant murmur,  tends  to  confirm  the  view  just  stated  as  to  the 
cause  and  diagnostic  value  of  reduplicated  first  sound. 

Case  XXVIII. — Paroxysmal  Dyspnaza  ;  Postdiastolic  Basic  Mur- 
mur ;  Sudden  Death.  Hypertrophy  with  Dilatation  of  both 
Ventricles ;  Thrombosis  on  both  Sides  of  the  Heart ;  Dilata- 
tion of  the  Aorta,  and  consequent  inadequacy  of  the  Aortic 
Valves ;  Granular  Degeneration  of  the  Substance  of  the 
Heart ;  Cirrhosis  of  the  Liver. 

William  H.,  aged  forty-five  years,  an  engineer  by  profession,  in 
which  capacity  he  served  many  years  on  board  ship  exposed  to  a 
temperature  varying  from  107°  to  112°  F.,  but  latterly  employed 
on  railways,  was  admitted  into  hospital,  June  26th,  1870.  He 
I  stated  that  his  habits  had  been  temperate,  and  that  he  had  been 
'.  ailing  two  years  prior  to  date  of  admittance.  Within  that 
period  he  often  had  temporary  dimness  of  vision  and  threaten- 
ing of  syncope,  and  about  the  end  of  the  preceding  December 
he  vomited  some  dark  blood. 

When  visited  by  me  on  the  morning  of  the  27th,  he  was 
suffering  from  dyspnoea  of  a  paroxysmal  character  accompanied 
with  pufiing,  and  associated  with  a  feeling  of  great  oppression, 
referred  to  the  region  of  the  sternum,  and  expressed  by  frequent 
moaning.  Feet  and  hands  cold  and  livid,  but  not  oedematous ; 
slight  engorgement  of  cervical  veins,  and  slight  cough.  Pulse 
96,  feeble  but  regular,  and  not  visible.  A  strong  and  heaving 
diastolic  impulse  was  perceptible  throughout  the  precordium. 
Apex-pulsation  in  nipple  line,  and  in  sixth  intercostal  space, 
and  here  a  (transmitted)  diastolic  murmur  was  audible,  but  no 
first  sound  save  a  weak  impulse  element. 

At  the  base  the  first  sound  was  of  a  similar  character,  and  a 
loud  and  soft  postdiastolic  murmur  existed ;  no  murmur  audible 
in  the  neck.  To  have  citrate  of  iron  and  quinine  in  gr.  iij 
doses  thrice  daily,  and  chloral  hydrate  (gr.  xv)  at  night. 

On  the  29th,  his  distress  continuing  unabated,  two  leeches 
were  applied  at  midsternum  with  much  relief  to  the  feeling  of 
oppression.    At  9  o'clock  p.m.  he  declared  he  felt  much  better, 
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and  at  4  o'clock  the  following  morning  he  was  found  dead  in  his 
bed. 

Post  mortem.  Lungs  congested ;  liver  in  early  stage  of  cirr- 
hosis, and  covered  with  false  membrane  on  the  anterior  surface 
to  the  extent  of  the  palm  of  the  hand.  Heart  enlarged  and 
elongated,  weighing  twenty-three  and  a-half  ounces.  Aorta  di- 
lated, admitting  readily  the  four  fingers  and  thumb,  and  measur- 
ing one  and  a-half  inch  in  diameter  immediately  above  the 
valves.  It  presented  patches  of  atheroma ;  and,  with  the  excep- 
tion of  the  sinuses,  where  the  walls  were  apparently  healthy,  the 
lining  membrane  throughout  was  corrugated,  and  of  a  pink  red 
hue  irremovable  by  washing.  Left  ventricle  dilated  and  some- 
what thickened,  its  walls  measuring  half  an  inch  at  the  base,  but 
gradually  thinning  off  towards  the  apex ;  and  here,  at  a  point 
about  one-eighth  of  an  inch  in  diameter,  it  was  reduced  to  a 
thickness  of  two  Hues.  It  contained  some  dark  coagulated  blood 
which  passed  into  the  aorta.  Mitral  valve  adequate  and  per- 
fectly healthy.  Aortic  valves  healthy,  but  incompetent  owing  to 
dilatation  of  the  vessel.  The  anterior  right  segment  was  slightly 
thickened  throughout  the  lunula,  and  hung  on  a  lower  level  than 
the  other  two.  Water  poured  into  the  aorta  passed  rapidly  into 
the  ventricle.  Eight  ventricle  dilated  and  thickened,  and  con- 
taining some  decolorized  clot,  which  passed  from  the  right 
auricle  through  the  tricuspid  orifice,  divaricating  the  valves,  and, 
by  a  narrow  band,  into  the  pulmonary  artery ;  the  valves,  walls, 
and  calibre  of  the  latter  vessel  were  normal.  Auricles  normal 
as  to  capacity  and  thickness,  the  right  containing  much  decolor- 
ized fibrin,  which  had  completely  filled  the  appendix,  and  passed 
into  the  ventricle  as  already  described. 

Tissue  of  heart  of  a  less  pinkish  tint  than  natural,  and  in  the 
"  granular"  stage  of  fatty  transformation. 

The  diagnostic  value  of  right  basic  postdiastolic  murmur  in  re- 
gard to  the  precise  state  of  the  aortic  valves,  is  well  exemplified 
in  the  physical  signs  exhibited  in  this  case,  as  explained  by  the 
morbid  changes  discovered  after  death.  The  valves  were  healthy, 
with  the  exception  of  slight  thickening  of  the  free  margin  of  one 
of  the  segments ;  they  were,  therefore,  capable  of  yielding  ten- 
sion-sound (second  sound),  but  incompetent  owing  to  dilatation 
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of  the  aorta ;  hence  the  murmur  succeeding  the  second  sound. 
The  commencement  of  ventricular  diastole  and  of  aortic  reaction 
is  coeval  with  the  closure  of  the  semilunar  valves,  and  denoted 
by  the  second  sound  arising  from  the  tension  of  these  valves,  as 
already  explained.  Therefore,  if  the  valves  be  in  a  healthy  con- 
dition, quite  irrespectively  of  their  competency  to  close  the  ori- 
fice, a  normal  second  sound  will  be  heard  ;  but  if  they  be,  at  the 
same  time,  inadequate  from  any  cause  not  compromising  their 
structural  integrity,  or  only  very  slightly  affecting  it,  such  as 
deposit  upon,  or  thickening  of,  their  edges,  to  an  extent  sufficient 
to  preclude  accurate  adaptation  of  the  segments ;  or  if  they  be 
inadequate  by  dilatation  of  the  orifice  of  the  vessel,  then  a  mur- 
mur will  follow  a  normal  second  sound.  Such  a  murmur  I 
designate  as  of  postdiastolic  rhythm. 

To  distinguish  between  the  two  causes  just  indicated  as  capa- 
\  ble  of  giving  origin  to  a  murmur  of  this  rhythm,  the  paroxysmal 
;  dyspnoea,  more  or  less  regularly  ascending  and  descending  in 
rhythm,  will  serve  as  a  positive  guide.  As  stated  in  my  com- 
ments on  a  previous  case,  I  believe  this  symptom  to  be  patho- 
gnomonic of  dilated  aorta.  When,  therefore,  in  association  with 
this  symptom,  a  clear  second  sound  immediately  succeeded  by  a 
murmur  is  heard,  the  diagnosis  of  valves  structurally  healthy, 
but  incompetent  from  dilatation  of  the  aorta,  may  be  confidently 
made. 

The  immediate  cause  of  death  in  the  foregoing  case  I  believe 
>  to  have  been  thrombosis  of  the  right  chambers  of  the  heart,  and 
inadequacy  of  the  tricuspid  valve  by  entanglement  of  the  con- 
necting band  of  fibrin.  The  consequence  was  that  the  left  ven- 
tricle, already  in  a  degree  incompetent  to  maintain  the  arterial 
circulation,  partly  owing  to  its  inherent  weakness  and  partly  by 
the  excessive  dilatation  of  the  aorta,  now  imperfectly  distended 
with  blood  from  the  lungs  and  inadequately  nourished  by  a 
failing  coronary  circulation,  ceased  to  contract,  and  death  was 
the  result  of  ventricular  asystole. 
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Case  XXIX. — Anosmia  and  go-eat  Debility;  Urine  of  low  sp.  gr., 
and  presenting  Hyaline  Casts ;  Dropsical  Effusion ;  Death. 
Cirrhosis  of  Kidneys ;  Hypertrophy  and  Fatty  Degeneration 
of  Left  Ventricle  of  Heart,  and  Dilatation  of  Bight  Ventricle. 

Margaret  T.,  aged  eighteen  years,  of  respectable  birth,  was  ad- 
mitted November  29th,  1871.  Had  never  had  rheumatism  or 
other  serious  illness.  Her  chief  complaint  was  of  debility.  She 
was  pale  and  undergrown,  and  remarkably  nervous  and  choreic 
in  her  manner  and  movements.    Had  never  menstruated. 

Under  a  tonic  plan  of  treatment,  including  iron  and  shower- 
baths,  she  improved  so  much  that  her  discharge  was  contem- 
plated, when,  about  three  months  after  admittance,  the  feet  and 
legs  began  to  swell ;  the  stomach  now  occasionally  rejected  food, 
and  the  pulse  became  gradually  weak  and  filiform. 

The  urine  was  tested  and  found  of  a  clear,  amber  colour,  acid, 
sp.  gr.  1-010,  and  free  from  albumen.  The  precipitate  examined 
microscopically  exhibited  epithelium  with  a  few  transparent 
tube-casts.  The  face  soon  became  swollen,  and  the  breathing 
much  embarrassed,  whilst  the  pulse  was  hardly  perceptible. 

Precordial  dulness  seemed  to  be  extending ;  no  cardiac  im- 
pulse could  be  detected,  and  the  sounds  of  the  heart  were  faint 
and  distant,  but  free  from  murmur.  The  cervical  arteries  pul- 
sated visibly,  and  the  face  and  lower  limbs  became  livid. 

She  died  on  the  15th  March,  1872. 

On  examination  of  the  body  both  pleurae  were  found  quite 
full  of  serum,  whilst  the  pericardium  contained  only  about  one 
ounce.  The  heart  was  much  enlarged,  weighing  fifteen  and 
a-half  ounces ;  the  left  ventricle  dilated  and  thickened,  but  the 
right  ventricle  rather  attenuated.  Examined  microscopically,  the 
structure  of  the  ventricles  was  found  to  be  in  the  granular  stage 
of  fatty  degeneration ;  the  transverse  stria?  had  disappeared,  and 
the  section  was  dotted  with  large  oil-drops. 

The  valves  of  the  heart  were  all  normal,  and  the  foramen 
ovale  was  closed.  Kidneys  lobulated  on  the  surface  and  cirr- 
hosed,  but  not  reduced  in  size ;  the  left  weighing  four,  and  the 
right  four  and  a-half  ounces.  The  cortical  structure  was  rather 
thicker  than  norma],  firm,  and  light  in  colour,  but  the  pyramids 
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were  reduced  in  size  and  congested.  A  section  of  the  cortex 
examined  microscopically  presented  the  capsules  of  the  Malpi- 
ghian  bodies  greatly  thickened,  and  composed  of  concentric 
laminaj  of  fibroid  texture,  whilst  the  glomeruli  were  so  much 

;  dwarfed  as  to  be  scarcely  discoverable;  some  thick  puriform 
fluid  was  found  in  the  calices.  The  liver  was  large  and  con- 
gested ;  the  spleen  small ;  no  liquid  in  the  peritoneum. 

An  enlarged  heart,  weakened  by  fatty  degeneration,  is  not  un- 
likely to  be  mistaken  for  hydro-pericardium,  more  especially  if 
associated  with  hydro-thorax  and  slight  effusion  into  the  peri- 
cardium itself;  all  which  conditions  existed  in  tins  case.  Trous- 
seau adverts  to  the  difficulty  of  diagnosis,  even  in  the  absence  of 
the  last  mentioned  condition. 

The  case  was  manifestly  one  of  primary  renal  disease  with 
consecutive  hypertrophy  of  the  left  ventricle,  and,  later  on,  fatty 

j  degeneration  of  the  hypertrophied  heart. 

The  consecutive  change  of  fatty  transformation  of  the  heart 
was  the  sole  cause  of  failure  of  the  heart  and  pulse,  and  of  con- 
gestion of  the  lungs  and  extremities.    It  was  likewise  a  contri- 

i  butory  cause  of  the  dropsical  effusion. 

The  absence  of  albuminuria  in  connexion  with  cirrhosis  of  the 
kidneys,  is  worthy  of  special  notice. 

Case  XXX. — Albuminuria;  Left  Hemiplegia,  and  Mitral  Systolic 
.  Murmur;  Paroxysmal  Dyspnoea;  Erysipelas;  Urcemic  Coma; 
Death.  Cirrhosis  of  the  Kidneys,  Liver,  and  Spleen  ;  Hyper- 
trophy of  the  Left  Ventricle,  and  General  Fatty  Degeneration 
of  the  Heart ;  Fibrinous  Deposit  on  the  Mitral  Valve  ;  Dila- 
tation of  the  Aorta. 

Eobert  E.,  aged  forty-five  years,  house-painter;  has  had  a  slight 
attack  of  painter's  colic.  Admitted  May  4th,  1872.  In  the 
course  of  the  preceding  summer  he  suffered  from  dry  retching 
in  the  morning  and  from  headache,  and  shortly  afterwards  he 
suddenly  lost  the  use  of  the  left  arm  and  side  of  the  face ;  but 
the  left  leg  was  affected  only  in  a  very  slight  degree.  At  the 
end  of  six  weeks  he  had  so  far  recovered  the  use  of  his  arm  as 
to  be  able  to  resume  his  work.  In  March,  1872,  he  had  a  severe 
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attack  of  epistaxis ;  and  he  noticed,  for  the  first  time,  that  his 
breathing  was  affected. 

When  admitted  he  was  remarkably  pallid ;  face  slightly  drawn 
to  the  right,  and  on  the  left  side  the  natural  creases  were  nearly 
obliterated.  The  tongue,  when  protruded,  deviated  much  to  the 
left,  and  the  left  arm  and  leg  were  weak.  Urine  albuminous 
and  containing  granular  tube-casts ;  oedema  of  feet ;  pulse  104, 
regular  j  radial  arteries  rigid  and  remarkably  tortuous,  that  of  the 
right  side  making  several  curves  fully  an  inch  in  depth.  Tem- 
poral arteries  likewise  tortuous  and  rigid,  and  in  both  radial  and 
temporal  arteries  pulsation  was  visible.  Heart's  action  weak; 
apex-pulsation  faintly  perceptible  in  nipple-line,  and  at  this  point 
a  bellows-murmur  of  medium  intensity  accompanied  the  first 
sound.  At  the  base  the  first  sound  was  obscure,  and  the  second 
sound  remarkably  sharp  and  ringing,  a  character  which  it  pre- 
served throughout  the  arch  of  the  aorta.  Alternations  of 
paroxysmal  and  suspended  breathing ;  cough  and  purulent  ex- 
pectoration, and  physical  evidence  of  engorgement  of  right  lung. 
He  had  several  attacks  of  vomiting  during  his  residence  in 
hospital,  and  on  the  25th  May  erysipelas  of  the  face,  which, 
under  the  persistent  application  of  an  unguent  containing  3j  of 
sulphate  of  iron  to  3j  of  simple  ointment,  disappeared  in  the 
course  of  two  days. 

1st  June  he  became  comatose,  and  on  following  day  he  died. 

Post  mortem,  June  3rd.  A  small  quantity  of  turbid  serum 
was  found  in  the  cavity  of  the  peritoneum.  The  liver  was 
hard  and  furrowed,  and  the  spleen  was  in  a  similar  condition, 
but  rather  small,  the  fibrous  element  being  greatly  in  excess ; 
kidneys  contracted  and  cirrhosed.  The  lungs  were  congested, 
but  there  was  no  serum  in  the  cavities  of  the  pleurae  or  peri- 
cardium. The  heart  was  much  enlarged,  somewhat  flabby,  and 
globular  in  figure ;  it  weighed  twenty-three  and  a-half  ounces. 
The  aorta  was  dilated  and  patchy  with  atheroma ;  but  the  lining 
membrane  was  natural  in  colour,  and  the  sigmoid  valves  healthy 
and  competent.  The  right  ventricle  contained  a  flake  of  yellow 
fibrin,  which  extended  in  form  of  a  cylinder  into  the  pulmonary 
artery,  half  filling  the  vessel ;  it  was  normal  as  to  size  and  thick- 
ness of  walls,  but  its  component  muscular  tissue  was  in  the  granu- 


GASES  OF  HYPERTROPHY. 


553 


lar  stage  of  fatty  degeneration;  presenting  the  appearance  of  lines 
of  translucent  dots,  and  only  in  one  spot  in  the  field,  a  trace  of 
transverse  striation.  There  was  no  free  fat.  (See  engraving,  Fig. 
XXXI.)  The  right  auricle  was  likwise  filled  with  decolorized 
fibrin,  which  descended  into  the  inferior  cava.  Left  ventricle 
somewhat  dilated,  and  its  walls  more  than  an  inch  thick  in  the 
central  portion.  The  septum  projected  to  the  right  side.  Mitral 
valve  somewhat  thick  and  opaque,  but  pliant,  and  competent  to 
close  the  orifice ;  some  flakes  of  fibrin  were  entangled  in  its  edge. 
The  muscular  structure  of  the  left  ventricle  was  likewise  in  a 
state  of  fatty  degeneration,  only  somewhat  less  advanced  than 
that  of  the  right ;  the  transverse  striae  being  more  extensively 
and  more  distinctly  visible. 

Eenal  disease  was  likewise  the  primary  affection  in  this  case ; 
and  hypertrophy  of  the  left  ventricle,  fatty  transformation  of 
the  substance  of  the  heart,  and  aortic  and  general  arterial  athe- 
roma, with  dilatation  of  the  aorta,  were  subsequent  changes. 

The  cause  of  hemiplegia  and  of  mitral  systolic  murmur  was  to 
be  found  in  thrombosis  of  the  left  ventricle,  entanglement  of  a 
detached  flake  of  fibrin  in  the  margin  of  the  mitral  valve,  and 
arterial  embolism  of  the  right  motor  nerve-centre. 

The  absence  of  aphasia,  in  connexion  with  left  hemiplegia  and 
the  coexistence  of  rhythmical  irregularity  of  respiration  with 
dilatation  of  the  aorta,  without  vascular  injection  of  its  lining 
membrane,  should  be  noticed. 


Fig.  XXXI. 


r  degeneration  of  muscular  substance  of  right  ventricle,  X  120.  Case  of 
Robert  R.    This  engraving  should  be  examined  with  a  pocket-lens. 
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CASE  XXXI. — Great  Debility  and  Pallor  ;  (Edema ;  Visible  Pul- 
sation at  the  wrist ;  Slight  Displacement  of  the  Apex  of  the 
Heart  to  the  left ;  Systolic  Apex  and  Basic  Murmur ;  Sys- 
tolic Murmur  at  Ensiform  Cartilage;  Loud  Arterial 
Murmur ;  Sudden  Death  after  convulsive  seizure.  Serous 
Effusion  into  Pleura;  and  Pericardium;  Fatty  Deposition 
upon,  and  Granular  Degeneration  of,  Bight  Ventricle  of  the 
Heart ;  Hypertrophy  and  Dilatation  of  Left  Ventricle ;  Flap 
of  Fibrin  attached  to  Ventricular  Surface  of  Mitral  Valve 
and  floating  into  Orifice  of  Aorta  ;  Dilatation  of  Tricuspid 
Orifice. 

Mary  D.,  aged  forty-eight  years ;  admitted  into  hospital  June 
20th,  1872.  Had  been  short  of  breath,  and  generally  out  of 
health  for  some  time.  Examined  on  the  morning  of  the  21st, 
the  following  was  found  to  be  her  condition.  She  was  remark- 
ably pale  but  in  no  degree  cyanosed,  and  extremely  weak ;  feet 
much  swollen ;  radial  pulse  84,  very  weak,  visible,  but  regular ; 
urine  loaded  with  lithates,  sp.  gr.  1*025,  and  free  from  albumen. 
The  apex  of  the  heart  pulsated  slightly  to  the  left  of  the  normal 
position  very  feebly,  and  at  this  point  a  loud  beUows-murmur  ac- 
companied the  first  sound.  At  the  base  a  systolic  murmur,  but 
more  harsh  in  quality,  was  likewise  audible,  and  was  transmitted 
thence  through  the  arch  of  the  aorta  with  great  intensity,  and 
also  distinctly  into  the  carotids ;  second  sound  weak,  but  normal 
in  both  these  situations.  At  the  ensiform  cartilage  the  sounds 
were  remarkably  sharp  and  flapping,  and  here  a  soft  systolic 
murmur  existed. 

The  chest  was  resonant  in  front,  and  respiration  was  normal; 
posteriorly  the  base  was  dull  on  both  sides,  and  the  respiratory 
sounds  were  feeble. 

On  the  evening  of  that  day  (21st)  she  died  suddenly  after  a 
convulsive  seizure,  and  on  the  following  morning  the  body  was 
examined. 

There  was  a  good  deal  of  serum  in  both  pleural  cavities,  and 
some  cretified  tubercle  in  the  apex  of  the  left  lung,  but  no  ad- 
hesion of  the  pleurae.  There  was  nearly  a  pint  of  serum  in  the 
sac  of  the  pericardium,  and  a  considerable  deposit  of  fat  on  the 
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surface  of  the  heart,  which  was  slightly  in  excess  of  the  normal 
size.    The  right  auricle  was  dilated  ;  the  right  ventricle  greatly- 
dilated,  its  walls  flabby,  and  not  more  than  two  lines  thick  in 
any  portion  of  their  extent.    In  section  the  outer  third  was  seen 
to  be  composed  of  fat ;  and  the  remainder,  microscopically  ex- 
amined, was  found  to  be  in  the  granular  stage  of  fatty  trans- 
formation.   The  tricuspid  orifice  was  greatly  dilated,  readily 
admitting  the  four  fingers  and  thumb  to  pass  through,  and  the 
tricuspid  valve  somewhat  thickened,  but  pliant  and  expanded. 
Both  right  chambers  contained  some  decolorized  fibrin,  which 
extended  a  short  distance  into  the  pulmonary  artery.    The  left 
auricle  was  dilated  and  somewhat  thickened.    The  walls  of  the 
left  ventricle  were  greatly  thickened,  but  healthy-looking  and 
firm ;  its  cavity  was  slightly  dilated  at  the  apex,  but  elsewhere 
it  was  of  normal  dimensions.  The  anterior  segment  of  the  mitral 
I  valve  was  much  thickened  throughout,  irregular  at  the  edge,  and 
incompetent ;  and  on  its  ventricular  surface,  about  three  lines 
from  the  free  margin,  there  was  attached  a  tongue-shaped  flap  of 
fibrin,  about  a  quarter  of  an  inch  in  length,  and  organically 
united  to  the  valve.    When  the  ventricle  was  filled  with  water 
this  flap  was  floated  into  the  orifice  of  the  aorta,  and,  during 
ventricular  systole,  must  have  produced  by  its  vibration  an  eddy 
in  the  efflux  current,  and  a  systolic  basic  murmur  propagated 
into  the  great  arteries.    The  aorta  was  perfectly  healthy ;  lungs 
congested  posteriorly ;  other  viscera  normal. 

Mitral  valve-disease  was  in  this  case  the  primary  affection ; 
giving  rise  to  hypertrophy  and  dilatation  of  the  left  ventricle 
and  auricle,  pulmonary  congestion,  and  dilatation  of  the  right 
ventricle  and  tricuspid  orifice.  Fatty  deposition  upon,  and  granu- 
lar degeneration  of,  the  right  ventricle,  were  subsequent  changes, 
and,  no  doubt,  still  further  impaired  its  functional  capacity,  and 
were  the  immediate  cause  of  dropsy.  The  most  interesting  fea- 
ture in  the  case,  diagnostically,  is  that  of  aortic  and  carotid  mur- 
mur due  to  fibrinous  deposit  upon  the  mitral  valve. 

Doctor  Flint  has  recently  directed  special  attention  to  this 
phenomenon.  I  think,  however,  he  over-estimates  its  frequency. 
I  have  no  record  of  a  second  example  of  the  kind,  proved  to  be 
such  by  dissection. 
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The  origin  of  the  epileptiform  seizure,  which  was  the  immedi- 
ate cause  of  death,  would  probably  have  been  found  to  be  exten- 
sive capillary  embolism  of  the  brain,  had  the  contents  of  the 
cranium  been  examined,  which,  I  regret,  was  not  the  case. 

In  regard  to  the  relative  frequency  of  hypertrophy  from  the 
several  causes  mentioned,  and  the  average  duration  of  life  in 
each  of  these  categories,  the  following  summary  of  the  preceding 
fourteen  cases  may  possess  some  value : 


It  will  be  observed  that  the  renal  form  of  the  malady  has  fur- 
nished quite  one-half  of  the  total  number  of  cases  given. 

It  should  be  noted,  however,  that  tins  is  not  due  to  an  abso- 
lute preponderance  of  hypertrophy  of  renal  origin ;  but  rather  to 
the  fact,  that  with  this  form  of  the  affection,  owing  to  the 
attendant  dropsy,  patients  are  more  alarmed  about  their  health 
and  less  able  to  shift  for  themselves,  than  they  are  with  hyper- 
trophy from  any  other  cause.  They  consequently  seek  hospital 
relief  in  greater  numbers,  and  yield  a  larger  comparative  mor- 
tality. 

The  duration  of  life  was  greatest  in  those  cases  in  which  hy- 
pertrophy arose  from  dilatation  of  the  aorta,  and  least  in  those  in 
which  it  was  caused  by  ruptured  valves.  This  difference  was, 
no  doubt,  due  to  the  slow  progress  of  atheroma  and  dilatation  of 
the  aorta,  during  which  the  left  ventricle  had  time  to  acquire  a 
proportionate  increase  of  volume  and  of  propulsive  power; 
whereas,  in  the  case  of  rupture  of  the  valves,  the  ventricles 
were  surprised,  so  to  speak,  and  incapable  of  carrying  on  the  cir- 
culation under  the  increased  difficulty  suddenly  opposed  to  them. 

Dilatation  of  the  chambers  of  the  heart,  or  "aneurism,"  as 
it  was  designated  by  Lancisi,  was  divided  by  Corvisart  into 
"active"  and  "passive;"  the  former  corresponding  to  the  "dilata- 
tion with  hypertrophy"  of  modern  writers,  and  the  latter  to 
"  dilatation  with  thinning  "  of  our  nomenclature. 


Cause. 


No.  of  Cases. 


Average  Duration.  Result. 


Renal  disease 
Dilatation  of  aorta  ... 
Valvular  disease 
Rupture  of  aortic  valve 
Rupture  of  mitral  valve 


7 
2 
3 
1 
1 
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Morgagni  gave  many  examples  of  both  forms.   To  these  Bertin 
added  two  others,  namely,  "  simple  dilatation,"  in  which  the 
walls  are  normal  as  to  thickness;  and  "mixed  dilatation,"  in 
which  portions  of  the  walls  are  thinned,  others  thickened,  and 
others  again  are  normal.    Bertin  held  that  dilatation  of  any  of 
the  chambers  of  the  heart  necessarily  implied  an  obstacle  to  the 
circulation  in  front  of  it  *    He  thus  ignored  that  form  of  dilata- 
tion, now  so  common,  in  which,  without  obstruction  to  the  cir- 
culation, simple  debility  and  softening  of  the  walls  of  the  heart 
from  anaemia  or  from  retrograde  changes  of  tissue,  becomes  a 
cause  of  yielding  and  dilatation.    He  commits  the  further  error 
of  assuming  that  vascular  engorgement,  passive  haemorrhage,  and 
anasarca,  when  associated  with  dilatation,  are  due  to  the  assumed 
vascular  obstruction  which  he  believes  to  be  a  necessary  ante- 
cedent condition,  rather  than  to  dilatation.    These  consequences 
ensue,  however,  only  when  the  heart  fails  to  overcome  the  ob- 
stacle in  front,  normal  or  abnormal,  and  becomes  dilated. 

The  classification  adopted  by  Hope  is  unexceptionable  save 
as  to  completeness,  f  He  divides  dilatation  into  three  forms, 
namely,  "simple  dilatation,"  in  which  the  chamber  is  dilated 
whilst  the  walls  are  of  normal  thickness;  "dilatation  with  hyper- 
trophy," the  cavity  being  dilated  and  the  walls  thickened;  and 
"  dilatation  with  attenuation,"  the  cavity  being  dilated  and  the 
walls  thinned.  To  these  I  think  the  "  mixed "  form  of  Bertin 
should  be  added ;  because  examples  are  of  not  rare  occurrence  in 
which  one  or  more  portions  of  the  walls,  especially  of  the  left 
ventricle,  are  normal  or  actually  thickened;  whilst  at  other 
points,  usuaUy  near  the  apex,  the  waU  may  be  reduced  to  the 
utmost  tenuity. 

Dilatation  with  comparative  rarity  engages  all  the  cavities  of 
the  heart ;  and  never,  save  where  it  is  the  result  of  a  general  or 
constitutional  cause,  such  as  typhoid  or  fatty  softening,  anaemia, 
etc.  ^  Hope  and  Walshe  maintain,  on  the  contrary,  that  dilata- 
tion is  more  frequently  general  than  partial. 

But  if  the  frequency  with  which  dilatation,  in  some  degree,  of 
one  or  more  of  the  cavities  is  met  with,  be  considered,  I  am 

*  Traiti  des  Maladies  du  Cceur,  p.  382. 
t  Opus  citat.,  p.  294. 
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convinced  the  partial  or  local  will  be  admitted  to  preponderate 
numerically  over  the  general  form  of  the  affection.  If,  for  ex- 
ample, cases  of  chronic  bronchitis  with  periodic  exacerbations, 
in  which  the  right  ventricle  is  more  or  less  dilated,  and  those  of 
primary  emphysema  of  the  lungs  leading  to  a  similar  result,  be 
admitted  into  the  calculation,  as  they  must  be;  and  if  the  nume- 
rous examples  of  dilatation,  in  some  degree,  of  the  left  ventricle 
and  left  auricle,  in  connexion  with  valvular  disease  at  the  mitral 
or  aortic  orifice,  and  accompanied  or  not  by  hypertrophy,  be  added 
to  the  preceding  list,  a  moment's,  reflection  will  suffice  to  show 
that  the  sum  of  such  cases  treated  by  any  hospital  physician 
greatly  exceeds  the  total  of  those  of  general  dilatation  which 
have  come  under  his  personal  notice. 

Of  much  greater  value  than  the  pathological  classification  just 
oiven  is  the  clinical  division  into  "  primary"  and  "  consecutive" 
dilatation. 

The  former  comprises  cases  arising  from : 
(a)  Anaemia. 

(&)  Over-exertion  and  malnutrition  combined. 

(c)  Excessive  innervation. 

(d)  Inflammatory,  typhoid,  or  fatty  softening. 

(e)  Excessive  use  of  tobacco. 
(/)  Onanism. 

In  the  "  consecutive  "  form  dilatation  may  result  from : 

(a)  Obstruction  or  regurgitation  (or  both)  at  the  orifice  of 
the  aorta. 

(&)  Obstruction  or  regurgitation  at  the  mitral  orifice. 

(c)  Atheroma  of  the  aorta. 

(d)  Obstruction  or  regurgitation  (or  both)  at  the  orifice  of 

the  pulmonary  artery  (very  rare). 

(e)  Eenal  disease. 

(/)  Obstruction  to  the  pulmonary  circulation. 
With  regard  to  the  mutual  relationship  of  hypertrophy  and 
dilatation,  It  may  be  said  generally,  that  when  both  these  states 
coexist,  hypertrophy  has  been  the  antecedent,  dilatation  the  con- 
secutive change.  Hypertrophy  implies  increased  action  of  the 
chamber  which  has  become  hypertrophied,  and  proportionate 
activity  of  nutrition;  but  the  causes  of  hypertrophy,  in  the 
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consecutive  form  at  least,  are  always  progressive.    Hence,  hy- 
pertrophy, which  is  but  the  measure  of  resistance  to  retrograde 
pressure,  is  likewise  in  this  form  of  the  affection  progressive,  so 
long  as  the  processes  of  nutritive  change  in  the  heart  may  be 
quickened.    A  period,  however,  ultimately  arrives  when,  al- 
though resistance  in  front  continues  to  increase,  the  compensating 
process  of  hypertrophy  of  the  corresponding  chamber  of  the  heart 
ceases,  because  interstitial  nutrition  of  its  walls  fails,  either  from 
impairment  of  the  conducting  properties  of  the  coronary  arteries 
by  atheromatous  change  of  their  coats,  or  from  simple  starvation 
of  the  tissue  of  a  thickened  heart  by  its  distance  from  the  nutri- 
ent centres,  namely,  the  coronary  capillaries.   Once  this  derange- 
ment of  balance  has  occurred,  and  its  occurrence  is  inevitable 
sooner  or  later,  what  Professor  Flint  appropriately  designates  the 
"vital  process"  of  hypertrophy  is  replaced  by  the  "mechanical 
process"  of  dilatation*  Nay  more ;  the  form  which  in  any  given 
case  a  heart  undergoing  this  series  of  changes  actually  presents, 
essentially  depends  upon  the  stage  of  the  process  at  which  it  is 
examined,  and  the  stage  of  thickening  at  which  nutrition  of  the 
heart  fads.    Thus,  examined  in  the  early  stage,  before  nutrition 
had  begun  to  fail,  a  state  of  simple  hypertrophy,  i.e.,  thickening 
of  the  walls,  without  alteration  in  the  size  of  the  chamber  would 
be  found.    At  a  later  period  thickening  may  be  found  stiU 
greater,  but  as  yet  no  change  in  the  capacity  of  the  chamber 
a  condition  differing  only  in  degree  from  the  preceding;  or  the 
process  of  hypertrophy  may  have  ceased  owing  to  early  failure 
of  nutrition,  and  the  condition  known  as  moderate  hypertrophy 
with  ddatation,  or  dilatation  with  hypertrophy,  according  as  one 
or  the  other  condition  preponderated,  would  be  found  to  exist. 
In  a  case  where  nutrition  had  progressed  to  an  advanced  period, 
van  passu  with  mechanical  resistance  to  the  circulation,  and 
then  faded,  the  heart  would  be  found  greatly  hypertrophied,  with 
a  moderate  degree  of  ddatation;  or,  at  a  still  later  period,  dispro- 
portionately dilated.    The  former  of  these  conditions  would  con- 
fute "  hypertrophy  with  dilatation,"  and  the  latter  «  dilatation 
frath  hypertrophy."    Simple  dilatation  and  ddatation  with  thin- 

*  Diseases  of  the  Heart,  second  edition,  1870,  p.  79,  et  sequent. 
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ning  of  the  walls  are  usually  primary,  although,  theoretically,  a 
state  of  extreme  dilatation  with  or  without  thinning,  may  re- 
present the  last  member  of  a  series  of  retrogressive  changes  in  a 
heart  previously  in  the  highest  degree  hypertrophied.  Such  a 
heart  would  be  greatly  enlarged ;  but  on  this  subject  I  have  no 
positive  information  to  offer. 

I  cannot  accept  the  pathological  dogma  of  Eokitansky,*  that 
dilatation  is  the  natural  result  of  valvular  regurgitation;  whereas 
hypertrophy  follows  obstruction.  It  would  be  more  correct  to 
say  that  hypertrophy  is  a  primary,  and  dilatation  a  secondary, 
result,  equally  of  obstruction  and  regurgitation.  No  doubt,  par- 
tial dilatation  of  the  left  ventricle  at  the  apex  may  coexist  with 
hypertrophy  of  the  remainder  of  its  walls  in  permanent  patency 
of  the  aortic  valve,  owing  to  the  long  continued  pressure  which 
it  has  had  to  sustain  from  the  reflux  column  of  blood  during 
diastole.  But  even  here,  the  dilatation  is  consecutive  to  hyper- 
trophy. In  what  has  preceded,  it  is,  of  course,  implied  that  hy- 
pertrophy can  in  no  instance  be  secondary  to  dilatation. 

General  dilatation  of  the  heart  is  always  of  constitutional 
origin,  and  the  result  of  one  or  other  of  the  causes  of  "  primary" 
dilatation  already  mentioned,  although  these  causes  may  be 
secondary  in  operation^  Thus,  it  may  result  from  anaemia, 
and  be  "  primary,"  in  one  case ;  and  from  the  same  cause, 
and  yet  be  "secondary"  to  valvular  lesion  and  simple  hyper- 
trophy in  another.  Again,  it  may  be  due  to  "  primary "  fatty 
degeneration,  or  to  fatty  degeneration  "consecutive"  to  hy- 
pertrophy from  valvular  lesion  or  from  chronic  renal  disease. 
The  distinction  is  important ;  because,  as  I  will  hereafter  show, 
the  latter  or  secondary  form  of  general  dilatation,  is  by  much 

*  Pathological  Anatomy,  vol.  iv.,  p.  162. 

t  Doctor  Stokes  many  years  ago  foreshadowed  these  views,  in  the  foUowing  para- 
graph, which  came  under  my  notice  only  when  the  preceding  passage  had  been 
written.  I  need  not  say  how  much  pleasure  it  afforded  me  to  find  my  views  sus- 
tained, because  anticipated,  by  the  great  authority  of  my  illustrious  teacher.  «■  It 
is  still  to  be  determined  whether  the  cavities  of  the  heart  are  liable  to  change  from 
mechanical  causes  alone  ;  whether  dilatation,  for  example,  is  a  purely  mechanical 
result  of  obstruction  to  the  exit  of  the  blood,  or  whether  for  its  production  in 
valvular  disease  there  is  required  not  only  obstruction,  but  a  weakened  condition 
of  the  heart."  (The  Diseases  of  the  Heart  and  Aorta,  1854,  p.  255.) 
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the  more  serious  prognostically,  and  the  more  rapidly  fatal  of 
the  two. 

Beau,  indeed,  maintains  that  general  dilatation  with  hyper- 
trophy of  the  heart  is  the  legitimate  pathological  offspring  of 
:  pericarditis  issuing  in  universal  adhesion  of  the  pericardium ; 
the  false  membranes,  by  their  contraction,  exercising  a  general 
dilating  force  upon  the  heart  *    In  reference  to  this  theory,  re- 
garding which  Beau  declares  that  "  he  cannot  adopt  it  in  an  ab- 
solute manner,"  it  may  be  remarked,  that  where  the  pericardium 
is  not  extensively  adherent  to  the  chest-wall,  there  is  no  suffi- 
cient point  d'appui  whence  the  false  membranes  can  exercise  a 
:  general  excentric  traction  upon  the  heart.    All  such  cases  I  be- 
;  lieve  to  be  examples  of  previous  hypertrophy,  from  whatever 
cause,  with  subsequent  pericarditis  and  inflammatory  softening 
and  dilatation  of  the  heart. 

The  symptoms  and  signs  of  general  dilatation  of  the  heart  will 
be  found  to  vary  within  certain  limits,  according  to  the  stage  at 
which  it  is  examined.  Thus,  at  an  early  period  of  its  history, 
yet  when  the  characteristic  features  are  sufficiently  pronounced, 
the  patient  will  exhibit  languor  of  mind  and  body ;  the  extremi- 
ties, ordinarily  of  a  slightly  livid  tint,  will  be  readily  chilled  and 
benumbed ;  the  pulse,  small  and  regular,  may  intermit  at  long 
intervals;  respiration  is  normally  shallow,  and  readily  quick- 
ened by  exertion,  and  the  patient  is  easily  put  out  of  breath 
I  by  physical  effort,  or  mental  excitement.  There  is  a  constant 
:  hemming  or  teasing  cough,  accompanied  by  scanty  serous  ex- 
pectoration and  a  proclivity  to  catching  cold,  which  constitutes 
the  patient's  principal  infirmity.  On  these  occasions  there  is 
great  embarrassment  of  breathing,  which  may  amount  to  orthop- 
noea ;  the  pulse  is  quick,  feeble,  and  it  may  be  irregular ;  the 
conjunctivae  injected  with  dark  blood,  and  the  features  generally 
livid  and  somewhat  puffed. 

In  the  ordinary  condition  of  the  patient  secretion  and  ex- 
cretion are  performed  with  regularity,  although  the  liver  is 
somewhat  engorged,  and  the  patient  may  be  troubled  with 
haemorrhoids.  The  appetite,  however,  is  indifferent,  and  diges- 
tion is  slow ;  and  from  time  to  time,  as  shown  by  foul  tongue 
*  Archives  Q6n&rales  de  Medecine,  vol.  x.,  April,  1836. 
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eructation  and  anorexia,  the  stomach  suffers  derangement  of 
function,  either  as  a  consequence  of  some  slight  indiscretion  in 
regard  to  food,  or  in  damp  and  foggy  weather  without  any- 
such  provocation.  On  such  occasions  the  urine  precipitates  a 
copious  sediment  of  lithates.  The  extent  of  precordial  dulness 
is  horizontally  increased,  if  not  masked  by  emphysematous 
lungs.  The  impulse  of  the  heart  is  feeble,  diffused,  and  occa- 
sionally intermittent ;  and  a  distinct  point  of  apex-pulsation  can 
rarely  be  detected.  The  precordial  region,  viewed  in  profile, 
will  generally  exhibit  indistinct  fluctuation  in  one  or  more  in- 
tercostal spaces.  The  sounds  of  the  heart  are  sharp  and  distinct, 
the  first  closely  resembling  the  second  in  brevity  and  pitch,  but 
varying  as  to  clearness  and  intensity  according  to  the  state  of 
the  cardiac  walls ;  it  is  feeble  and  low  toned,  though  well  de- 
fined, when  the  walls  are  fatty  or  otherwise  softened,  but  clear 
and  ringing  when  tissue-change  does  not  exist.  The  pulsation 
of  the  heart  is  quickened  by  even  the  slightest  movement  of  the 
body,  and  on  such  occasions  it  is  attended  with  throbbing  of  the 
carotid  arteries,  and  visible  fluctuation  of  the  external  jugular 
veins. 

In  a  few  such  cases,  as  I  have  elsewhere  shown,*  the  first 
sound  at  the  apex  is  accompanied  or  succeeded  by  a  soft  bellows- 
murmur,  due,  as  I  believe,  to  inadequacy  without  disease  of  the 
mitral  valve.  If,  at  the  acme  of  systole,  a  portion  of  the  walls 
of  the  ventricle  to  which  one  or  more  of  the  papillary  muscles 
are  attached,  yielding  under  the  centrifugal  blood-pressure  owing 
to  its  softened  or  attenuated  condition,  is  carried  outwards  at  an 
angle  from  the  axis  of  the  ventricle,  it  is  readily  conceivable  that 
one  of  the  flaps  of  the  mitral  valve  may  be  thereby  lifted  off  the 
opening  through  the  medium  of  the  tendinous  chords,  and  so 
give  rise  to  mitral  reflux  and  murmur.  Under  treatment,  such 
murmur  may  cease  coincidently  with  the  occurrence  of  gene- 
ral improvement  in  the  condition  of  the  patient  (see  Cases  36 
and  37). 

Doctor  Walshe  would  regard  regurgitation  in  such  cases  as 
due  to  general  dilatation  of  the  left  chambers  and  mitral  orifice, 


*  British  MedicalJournal,  December  IStli,  1867. 
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and  consequent  inadequacy  of  the  valves  ;  but  manifestly,  if  the 
auriculo-ventricular  ring  were  dilated,  it  would,  owing  to  its 
tendinous  structure,  be  incapable  of  recovering  its  former  dimen- 
sions under  tonic  treatment,  so  as  to  adapt  itself  to  the  inade- 
quate valve  and  prevent  further  reflux.  Yet,  if  we  will  not  admit 
that  the  valve  itself  may  have  undergone  expansion  to  the  requi- 
site extent  to  fill  the  opening,  and  that  this  process  may  have 
been,  in  a  series  of  cases,  coincident  with  treatment  rather  than 
consequent  upon  it  (for  the  treatment  that  has  been  successful 
in  removing  the  murmur  could  have  no  effect  in  expanding  the 
valve),  an  assumption  which  I  am  by  no  means  prepared  to  grant, 
we  shall  be  forced  to  believe  that  such  changes  of  expansion 
and  contraction  of  the  tendinous  ring  have  actually  taken  place. 
I  repeat  that,  in  my  opinion,  such  cases  are  explained  by  the 
existence  of  localized  softening,  or  extreme  attenuation  of  the 
wall  of  the  left  ventricle. 

When  general  dilatation  has  attained  its  maximum,  respira- 
tion is  shallow,  laboured,  and  protracted,  and  usually  accom- 
panied by  a  loud  wheeze;  there  is  complete  orthopncea,  and 
impending  suffocation  when  the  patient  assumes  the  recumbent 
posture  even  for  a  moment.  The  features,  especially  the  lips, 
tip  of  the  nose,  and  lobes  of  the  ears,  are  livid,  the  conjunctivae 
congested  and  somewhat  jaundiced,  and  the  eyelids  and  face  gene- 
rally bloated ;  surface  and  breath  cold ;  the  feet  cold,  puffed,  and 
congested.  The  pulse  is  slow,  feeble,  intermittent,  and  irregular. 
Precordial  dulness  extended  horizontally,  but  difficult  to  be  de- 
fined with  accuracy,  because  the  anterior  borders  of  the  lung, 
which  are  usually  emphysematous,  overlie  the  precordium  to  some 
extent.  The  heart  pulsates  at  the  ensiform  cartilage  ;  its  action 
is  feeble,  flapping,  irregular,  and  barely  perceptible  to  the  hand  ; 
and  if  it  be  not  entirely  overlain  by  the  edges  of  the  lungs,  a 
fluctuating  movement  of  its  anterior  wall  is  perceptible  in  one 
or  more  of  the  intercostal  spaces,  at  the  end  of  expiration.  The 
sounds  are  faint,  but  sharply  defined  and  high  pitched,  and 
if  the  walls  be  thinned  but  not  softened,  the  first  sound  so 
closely  resembles  the  second  in  quality  as  to  be  distinguishable 
from  it  only  by  its  rhythm,  as  determined  by  the  cardiac  im- 
pulse or  carotid  pulsation.    Fine  crepitant  rales  are  audible 
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over  the  bases  of  the  lungs,  which  are  somewhat  dull,  and  the 
chest  generally  is  either  non-vibratile  or  very  feebly  so.  There 
is  constant  teasing  cough,  accompanied  by  thin  mucous  and 
frothy  expectoration  frequently  tinged  with  blood. 

Anasarca,  and  serous  effusion  into  the  cavities  of  the  chest  and 
abdomen  quickly  supervene,  the  latter  being  usually  the  imme- 
diate cause  of  death.  In  such  case  the  mode  of  death  is  by  coma, 
resulting  from  the  combined  operation  of  retained  renal  and  pul- 
monary excreta.  Another  mode  of  death  is,  however,  not  unfre- 
quently  exemplified  in  this  affection ;  namely,  that  by  thrombosis 
of  the  right  side  of  the  heart  and  pulmonary  artery. 

The  conditions  upon  which  this  accident,  for  as  such  it  may- 
be regarded,  depends,  are  partial  stasis  of  the  blood  by  failure 
of  contraction  in  the  right  chambers  of  the  heart,  and  by  im- 
pairment of  respiratory  and  nutritive  attraction  arising  from 
feeble  respiration  and  arrested  tissue-change. 

The  symptoms  which  indicate  its  occurrence  are,  a  sense  of 
precordial  oppression,  gradually  increasing  to  a  point  of  great 
intensity,  and  attended  with  tumultuous  but  feeble  action  of  the 
heart;  great  dyspnoea  and  craving  for  air ;  restlessness  and  sigh- 
ing ;  the  patient  starts  from  his  slumber  with  great  alarm,  and  is 
entirely  deprived  of  refreshing  sleep  ;  the  pulse  is  quick,  weak, 
irregular,  and  fluttering,  or  all  but  entirely  suppressed  at  the 
wrist ;  the  surface  is  cold,  damp,  and  livid ;  respiration  is  rapid, 
full,  and  laboured,  but  manifestly  ineffectual,  although  air  freely 
enters  the  lungs,  and  loud  rhonchi  or  wheezing  sounds  are  heard 
all  over  the  chest.  The  carotid  arteries  pulsate  with  great  vio- 
lence, and  the  jugular  veins  are  turgid  and  fluctuating.  The 
most  characteristic  symptom  of  this  condition  is,  however,  the 
hesoin  de  respirer.  The  arms  are  thrown  out  and  extended ;  the 
covering  is  flung  off  the  chest ;  the  patient  begs  that  fresh  air 
may  be  admitted,  and  declares  he  is  being  suffocated,  although 
the  chest  moves  freely  and  extensively,  and  there  is  abundant 
circulation  of  air  in  the  chamber,  and,  as  judged  by  auscultatory 
evidence,  in  the  lungs  also.  In  this  condition  death  usually 
occurs  quite  suddenly  on  the  patient's  making  the  slightest  ex- 
ertion, such  as  that  of  sitting  up ;  it  is  the  immediate  conse- 
quence of  the  impaction  of  a  mass  of  fibrin  in  the  tricuspid 
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orifice  or  the  pulmonary  artery,  by  which  the  circulation  in  the 
lungs  is  mechanically  arrested,  the  systemic  arteries  emptied, 
and  the  veins  gorged  with  blood.  General  dilatation  of  the 
heart  is  least  promising  where  the  organ  has  undergone  change 
of  structure ;  it  is  of  unfavourable  augury  in  proportion  to  the 
extent  and  degree  of  tissue  change  which  the  heart  has  suffered. 
That  of  fatty  degeneration  is  the  most  serious,  because  the  least 
amenable  to  treatment ;  it  is  likewise  the  most  liable  to  termi- 
nate in  sudden  death  by  thrombosis  or  rupture. 

That  form  of  the  affection  which  is  secondary  to  hypertrophy 
from  valvular  lesion,  or  from  renal  disease,  is  likewise  pro- 
portionately more  serious  than  that  of  primary  origin,  because  of 
the  retrogressive  tissue-change  which  it  implies,  and  the  formi- 
dable mechanical  resistance  which,  in  either  case,  the  heart,  thus 
weakened  by  tissue-decay  and  by  thinning  of  its  walls,  has  to 
overcome  in  carrying  on  the  circulation. 

General  dilatation  from  anaemia,  or  from  excessive  labour  and 
inadequate  nutrition,  is,  on  the  other  hand,  the  most  promising 
form  of  the  affection,  and  susceptible  not  only  of  improvement, 
but  of  cure  under  appropriate  and  persistent  treatment.  Dilata- 
tion from  "typhoid  softening"  is  usually  met  with  in  typhus 
fever,  or  consecutive  to  it,  and  is  likewise  amenable  to  treat- 
ment. 

I  have  met  with  only  a  few,  certainly  not  half  a  dozen,  ex- 
amples of  it  in  the  typical  form  described  by  Dr.  Stokes,  al- 
though it  must  have  been  not  rare  at  the  time  he  wrote. 

Treatment. — In  the  anaemic  form,  iron  is,  par  excellence,  the 
remedy.  It  should  be  given  in  such  form  as  the  stomach  can 
best  tolerate,  and  its  efficacy  will  be  greatly  enhanced  if  it  be 
combined  with  strychnia  and  quinine,  as  in  the  syrup  of  the 
triple  phosphate,  of  which  a  teaspoonful  may  be  given  in  twice 
that  quantity  of  cold  water  thrice  daily.  Where  dilatation  is  the 
result  of  excessive  physical  toil,  worry,  and  malnutrition,  as  so 
frequently  exemplified  in  poor  women  of  weak  frame  and  ner- 
vous temperament,  digitalis  and  iron  combined  act  as  a  specific 
{vide  Case  37,  Mrs.  C.)  I  usually  prescribe  Rv-x  of  the  tincture 
of  digitalis  with  TI\_x  of  the  tincture  of  perchloride  of  iron,  and 
Tl\v  of  chloric  ether,  in  an  ounce  of  water  every  third  hour. 
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Nutritious  diet,  including  a  large  proportion  of  animal  food  and 
a  liberal  allowance  of  wine,  are  at  the  same  time  ordered.  The 
bowels,  which  are  usually  constipated,  but  may  be  over-relaxed, 
should  be  attended  to.  In  the  former  contingency,  grs.  v  of  the 
compound  aloetic  pill,  with  a-quarter  gr.  of  extract  of  mix 
vomica,  may  be  given  every  night ;  and  in  the  latter,  T(\x  of 
dilute  sulphuric  acid,  or  of  the  liquor  of  pernitrate  of  iron,  in  an 
ounce  of  water,  thrice  or  oftener  daily. 

In  that  form  of  dilatation  which  results  from  softening, 
whether  inflammatory,  typhoid,  or  fatty,  I  rely  chiefly  upon 
quinia  and  strychnia  combined ;  T([y  of  the  liquor  strychnise  of 
the  Pharmacopoeia,  with  grs.  iss  to  ij  of  quinia,  in  an  ounce  of 
water,  acidulated  with  dilute  sulphuric  acid  and  sweetened  to 
the  taste,  should  be  given  every  third  or  fourth  hour.  Nutri- 
tious diet  and  an  ample  allowance  of  wine  should  be  provided ; 
moderate  exercise  in  the  open  ah  should  be  taken  daily ;  but  the 
ascent  of  steeps,  and  indeed  all  causes  of  excitement  of  the  cir- 
culation, whether  mental  or  bodily,  and  of  fatigue,  should  be 
studiously  avoided. 

Doctor  Stokes  was  the  first  to  point  out  the  great  benefit  to  be 
obtained  from  the  use  of  mercury  in  the  treatment  of  fatty  and 
dilated  heart,  with  engorgement  of  that  organ,  the  liver  and  lungs, 
paroxysmal  dyspnoea,  and  anasarca.  There  seems  some  reason 
to  conclude  that  these  attacks  are  associated  with  latent  gout. 
Dr.  Stokes  gives,  in  illustration,  the  case  of  the  late  eminent 
surgeon  Abraham  CoU.es,  who  ultimately  died  of  this  affection. 
Writing  of  Mr.  Colles,  he  says :  "  He  continued  to  suffer  from 
time  to  time,  from  paroxysms  of  dyspnoea,  which  were  generally 
preceded  by  diminution  in  the  secretion  of  the  kidneys.  During 
these  attacks,  which  generally  lasted  for  several  days,  the  irregu- 
larity of  the  heart  and  the  precordial  distress  increased  until 
orthopnoea  was  established.  The  kidneys  acted  scantily,  and  no 
copious  sediment  appeared  in  the  urine.  On  each  attack,  the 
tumefaction  of  the  liver  increased  with  great  rapidity;  but  this 
condition  as  rapidly  subsided  with  the  improvement  in  the 
symptoms.  No  relief  was  ever  obtained  until  a  free  action  of 
the  kidneys  was  established ;  but  it  was  found  that  this  could 
only  be  effected  by  the  use  of  mercury,  followed  by  diuretic* 
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On  several  occasions  the  diuretic  treatment,  not  preceded  by 
mercury,  was  tried ;  but  it  always  failed,  so  that  the  number  of 
times  in  which  a  distinct  course  of  mercury  was  employed,  was 
very  great.  To  this  remedy,  in  a  great  degree,  must  the  pro- 
longation of  Mr.  Colles'  life  be  attributed,  for,  on  various 
occasions,  the  symptoms  had  gone  so  far  as  to  cause  complete 
orthopncea,  with  unusual  anasarca,  and  alarming  pulmonary  con- 
gestion."* 

I  have  no  personal  experience  of  the  use  of  mercury  in  cases 
such  as  that  described  by  Dr.  Stokes ;  but  were  an  example  of 
the  kind  placed  under  my  care,  I  should  have  no  hesitation  in 
adopting  the  plan  of  treatment  so  successfully  followed  by  him. 

I  have  repeatedly  observed  temporary  irregularity  in  the  action 
of  a  dilated  heart  to  be  directly  clue  to  derangement  of  stomach, 
as  manifested  by  flatulence,  acid  eructations,  and  foul  tongue. 
Dr.  Stokes  has  likewise  noticed  this,  and  truly  remarked  that 
the  cardiac  irregularity  may  be  promptly  corrected  by  measures 
directed  to  the  gastric  derangement.  I  think  cases  of  this  kind 
are  also  associated  with  the  gouty  diathesis,  and  under  the  use 
of  acetate  of  potash  and  tinct.  of  colchicum,  grs.  xxx  of  the 
former  with  Tl|_x  of  the  latter,  given  every  third  hour  in  an  ounce 
of  orange-flower  water,  and  preceded  by  a  saline  purgative,  I 
have  found  the  regularity  of  the  heart's  action  restored  in  the 
course  of  twenty-four  to  forty-eight  hours. 

For  the  relief  of  precordial  oppression  arising  from  excessive 
cardiac  distention,  the  application  of  two  or  three  leeches  over 
the  base  of  the  heart  is  the  measure  most  likely  to  be  efficacious 
for  the  time.  I  have  repeatedly  seen  patients  who  had  been  en- 
tirely deprived  of  sleep  for  several  nights  in  succession  by  this 
feeling  of  oppression  and  impending  suffocation,  enjoy  tranquil 
and  refreshing  sleep  for  several  hours  after  the  application  of 
two  leeches  to  the  precordiurn. 

In  the  treatment  of  the  alarming  condition  due  to  thrombosis 
of  the  heart,  in  addition  to  rest,  warm  applications  to  the  feet, 
and  wine  or  spirits  in  small  and  oft  repeated  doses,  I  would 
make  trial  of  the  plan  recommended  by  Dr.  B.  W.  Eichardson,f 

*  The  Diseases  of  the  Heart  and  the  Aorta,  \x  297. 

t  See  Medical  Press  and  Circular,  of  November  20th,  1872. 
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although  I  have  had  no  actual  experience  of  it ;  namely,  that  of 
giving  n^x  of  the  spirit  of  ammonia  in  an  ounce  of  water  every 
hour,  and  grs.  v  of  the  iodide  of  potassium,  every  alternate  hour. 

The  treatment  of  dilatation  associated  with  persistent  palpita- 
tion of  the  heart  and  enlargement  of  the  thyroid  body,  with  or 
without  prominence  of  the  eye-balls,  constituting  the  morbid 
condition  known  as  Graves'  disease,  and  affording  a  typical  ex- 
ample of  dilatation  from  excessive  innervation,  should  be  con- 
ducted mainly  with  reference  to  the  general  condition  of  the 
patient.    That  condition  is  preeminently  one  of  debility,  and 
most  frequently  of  anaemia  likewise.    Hence  the  indication  for 
alcoholic  stimulants  in  moderate  quantity,  iron  and  digitalis,  and 
regimen  of  a  bracing  character.    I  usually  allow  four  to  six 
ounces  of  sherry  daily,  and  prescribe  tincture  of  the  perchloride 
of  iron  with  tincture  of  digitalis,  of  each,  TT\,x  thrice  daily,  in  an 
ounce  of  water.   For  the  relief  of  intercurrent  precordial  distress 
I  direct  two  leeches  to  the  precorclium,  and  afterwards  an  opiate 
plaster.    In  cases  of  extreme  nervous  susceptibility  I  have  given 
half  drachm  doses  of  bromide  of  potassium.    In  all  cases  I  re- 
commend cold  shower  baths  and  moderate  exercise  out  of  doors ; 
and,  when  it  can  be  afforded,  the  use  of  chalybeate  waters  for 
some  months  in  a  bracing  climate,  such  as  Harrogate. 

Dilatation  resulting  from  the  excessive  use  of  tobacco  is  char- 
acterized, most  frequently,  by  slight  intermittence  of  the  pulse 
and  a  tendency  to  syncope;  likewise  by  a  fugacious  systolic 
murmur  at  the  apex  of  the  heart,  the  action  of  which  is  usually 
quick,  but  variable  as  to  rate  independently  of  physical  exer- 
tion. The  patient  is  pale,  fidgetty,  and  generally  "nervous,"  and 
he  gives,  when  questioned,  the  history  of  excessive  indulgence  m 
tobacco-smoking.  It  is,  in  many  cases,  idle  to  recommend  a  total 
discontinuance  of  the  practice  of  smoking.  The  wiser  course  is 
to  urge  upon  the  patient  gradually  increased  restriction  m  this 
respect,  and  the  use  of  the  mildest  "  smoking-mixture  "  obtain- 
able In  addition,  cold  shower  baths  should  be  recommended, 
and,  medicinally,  strychnia  and  iron.  For  example,  n\.v  of  the 
liquor  strychniee,  with  gr.iss  of  the  granulated  sulphate  of  iron  in 
an  ounce  of  water  thrice  daily. 

Onanism,  and  the  cardiac  debility  and  dilatation  which  result 


CONSECUTIVE  DILATATION. 


569 


from  it,  and  which  are  characterized,  as  in  the  preceding  exam- 
ple, by  nervcms  excitability  and  palpitation,  and  not  unfre- 
quently  by  systolic  apex-murmnr  without  valvular  disease,  are 
best  treated  by  absolute  prohibition,  of  the  vicious  habit  to  which 
they  are  due ;  and  this  should  be  enforced,  if  necessary,  by  vesi- 
cation of  the  genitals,  or  by  some  equivalent  expedient.  Bromide 
of  potassium  in  full  doses,  3ss  to  3j,  is,  par  excellence,  the  medi- 
cinal agent  most  to  be  relied  upon.  It  should  be  given  in  the 
above  mentioned  quantity,  thrice  daily,  for  several  weeks  conse- 
cutively, with  occasional  intervals  of  one  or  two  days,  for  the 
purpose  of  avoiding  the  general  depression  and  nausea  likely  to 
arise  from  its  long  continued  use. 

Dilatation  arising  from  any  of  the  preceding  causes,  though 
general,  may  affect  the  two  sides  of  the  heart  or  the  individual 
chambers  unequally.  Thus,  fatty  softening  is  essentially  ven- 
tricular, rarely  engaging  the  auricles  in  a  great  degree,  and 
usually  affecting  the  ventricles  very  unequally.  Typhoid  soften- 
ing likewise  most  frequently  affects  the  left  ventricle  in  a  greater 
degree  than  the  right,  and  the  consecutive  dilatation  exhibits  in 
either  case  a  corresponding  extent  and  rate  of  progress. 

Dilatation  from  nervous  debility  and  habitual  excitement,  as 
exemplified  in  Graves'  disease,  always  exhibits  a  preponderance 
in  the  left,  as  compared  with  the  right  ventricle. 

Consecutive  dilatation,  or  that  arising  from  obstruction  or  from 
a  local,  as  distinguished  from  a  general,  cause,  is  nearly  always 
secondary  to  hypertrophy,  as  previously  shown.  It  occasionally 
happens,  however,  that  the  process  of  atheromatous  change  in 
the  orifices  and  valves  of  the  heart,  or  in  the  aorta,  commences 
simultaneously  and  proceeds  concurrently  with  that  of  fatty  de- 
generation of  the  substance  of  the  heart.  In  such  a  contingency 
dilatation  of  the  chamber  undergoing  retrogressive  change  of  its 
walls,  provided  the  obstruction  lay  directly  in  front  of  it,  would 
be  "  primary."  But  that  this  is  of  exceedingly  rare  occurrence 
may  be  inferred  from  the  rarity  of  dilatation  without  thickening 
of  the  walls,  in  connexion  with  atheroma  of  the  valves  or  of  the 
aorta. 

Consecutive  dilatation,  as  depending  on  a  local  cause,  is  itself 
most  frequently  local  in  the  first  instance.    It  may,  however, 
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affect  both  sides  of  the  heart  at  the  same  time ;  but  in  such  a  case 
two  concurrent  causes,  one  affecting  each  side,  must  be  in  opera- 
tion :  a  contingency  exceedingly  rare.  Not  so,  however,  that  of 
retrogressive  dilatation  when  the  disease  commences  on  the  left 
side.  In  this  case,  owing  to  obstruction  to  the  pulmonary  cir- 
culation, the  right  side  of  the  heart  would  be  affected  succes- 
sively with  hypertrophy  and  dilatation. 

When  dilatation  of  the  right  ventricle  is  the  result  of  primary 
obstruction  in  the  lungs,  as  when  it  follows  emphysema  with  oft 
repeated  intercurrent  bronchitis,  the  retrogressive  process  is 
arrested  in  the  systemic  veins,  and  never,  in  my  opinion,  ex- 
tends beyond  the  capillaries  to  the  left  side  of  the  heart.  I 
have  not  met  with  a  single  example  which  would  constitute  an 
exception  to  this  statement.  Pulmonary  obstruction,  to  an  ex- 
tent and  degree  adequate  to  the  production  of  general  venous 
engorgement,  when  not  rapidly  fatal,  is  always  intercurrent  and 
temporary. 

The  systemic  veins  being  remote  from  the  seat  of  obstruction, 
and  not  having  suffered  permanent  impairment  of  tonicity  by 
temporary  distention,  readily  recover  their  normal  calibre  when 
free  circulation  through  the  right  side  of  the  heart  and  the  lungs 
is  restored;  and  the  left  heart,  thus  relieved  from  backward 
pressure  through  the  capillaries,  will  not  have  undergone  from 
the  temporary  obstruction  thence  arising,  any  alteration  either  in 
regard  to  the  thickness  of  its  walls,  or  the  capacity  of  its  cham- 
bers. Not  so,  however,  the  right  side  of  the  heart,  which,  owing 
to  its  proximity  to  the  seat  of  obstruction  in  the  lungs,  and  the 
feebleness  of  its  walls,  is  found,  after  repeated  distention,  to 
have  become  permanently  dilated. 

The  rule  may  be  therefore  regarded  as  general,  that  whilst 
obstruction  on  the  left  side  of  the  heart  is  competent  to  produce 
hypertrophy  and  dilatation  of  the  right  side ;  primary  stasis  on 
the  right  side  is  not  reciprocally  productive  of  hypertrophy  and 
dilatation  on  the  left  side. 

Dilatation  of  the  right  chambers  of  the  heart  in  its  primary 
form  may  be  due  to  : 
(a)  Fatty  deposit. 
(&)  Fatty  degeneration. 
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(c)  Inflammatory  softening. 

(d)  Fibroid  conversion. 

In  the  secondary  form  it  may  result  from  : 
(a)  Obstruction  in  the  lungs. 

(&)  Obstruction  or  regurgitation  at  the  mitral  orifice, 
(c)  Obstruction  or  regurgitation  at  the  aortic  orifice. 

In  the  primary  form,  dilatation  of  the  right  ventricle  is  usu- 
ally associated  with  thinning  of  its  walls ;  but  when  secondary 
to  any  of  the  causes  indicated  in  the  latter  category,  it  is 
preceded  by  hypertrophy,  provided  that  general  nutrition  be 
unimpaired;  hence  there  is  thickening  of  the  walls  with  enlarge- 
ment of  the  cavity.  But,  as  already  stated,  hypertrophy  of  the 
right  ventricle,  even  in  a  moderate  degree,  is  rare. 

The  differential  diagnosis,  from  direct  physical  evidence,  of 
dilatation  of  the  right  ventricle,  accompanied  by,  or  unattended 
with,  thickening  of  its  walls,  is  not  practicable  in  the  present 
state  of  medical  knowledge  ;  but  dilatation  of  some  form  having 
been  determined,  the  history  and  collateral  signs  actually  exist- 
ing will  enable  the  physician  to  form  a  presumptive  judgment 
almost  equivalent  to  a  positive  diagnosis. 

This  difficulty  arises  from  the  twofold  circumstance,  that  the 
right  ventricle  is  shielded  from  the  touch  by  the  sternum,  and 
that  the  factor  contributed  by  it  to  the  first  sound  is  so  insig- 
nificant, that  even  when  exaggerated,  it  is  not  distinctly  ap- 
preciable. 

Dilatation  of  the  right  ventricle  can  scarcely  be  presumed  to 
exist  without  a  corresponding  state  of  the  right  auricle,  owing  to 
the  invariable  accompaniment  of  expansion  of  the  tricuspid 
orifice.  The  right  auricle  may,  however,  be  dilated  without 
accompanying  dilatation  of  the  right  ventricle;  when,  for  ex- 
ample, organic  obstruction  exists  at  the  tricuspid  opening,  with- 
out a  corresponding  condition  of  the  mitral  orifice,  a  very  rare 
occurrence,  the  right  auricle  would  alone  undergo  hypertrophy 
and  dilatation. 

Dilatation  of  the  right  ventricle  may  be  diagnosed  by  ex- 
tension of  precordial  dulness  to  the  right,  unaccompanied  by 
displacement  of  the  apex  to  the  left  side,  and  by  the  existence 
of  jugular  pulsation  synchronous  with  ventricular  systole.  This 
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latter  sign,  first  pointed  out  by  Lancisi,  but  by  Mm,  and  sub- 
sequently by  Laennec,  erroneously  interpreted  as  evidence  of 
hypertrophy  of  the  right  ventricle,  is  really  diagnostic,  not 
of  dilatation  of  the  right  ventricle,  but  of  tricuspid  inadequacy 
as  shown  by  Morgagni.  This  latter  condition  is,  however, 
rarely  met  with,  except  as  the  result  of  dilatation  of  the  right 
ventricle,  which  may  be,  therefore,  likewise  presumed  to  exist. 
Hope  regarded  this  sign  as  evidence  of  hypertrophy  with  dilata- 
tion of  the  right  ventricle ;  but  Bertin  correctly  interpreted  it  as 
a  sign  of  dilatation  only  of  that  chamber,  with  a  corresponding 
condition  of  the  right  auriculo-ventricular  opening,  and  conse- 
quent inadequacy  of  the  tricuspid  valve. 

Morgagni  drew  a  just  distinction  between  jugular  pulsation 
resulting  from  simple  auricular  reflux,  and  that  from  ventricular 
regurgitation.  In  the  former  case,  as  he  remarks,  the  pulsation 
of  the  jugular  vein  observes  no  relationship  in  time  to  the  sys- 
tole of  the  ventricle ;  whereas,  in  the  latter,  it  is  strictly  syn- 
chronous with  the  pulse,  and  therefore  with  the  contraction  of 
the  ventricle.* 

This  distinction  is,  as  I  believe,  well  founded.  A  tremulous 
movement  of  the  jugular  veins,  extending  over  the  entire  period  of 
ventricular  diastole,  and  corresponding  to  the  feeble  undulatory 
contractions  of  the  auricle  prior  to  its  final  and  abrupt  presystolic 
contraction,  is  of  frequent  occurrence,  and  represents  a  minor 
degree  of  congestion  of  the  right  side  of  the  heart.  I  have,  how- 
ever, repeatedly  observed  both  kinds  of  jugular  movement  in  the 
same  case;  viz.,  a  full  reflux  wave  synchronous  with  the  contrac- 
tion of  the  ventricle,  and  a  feeble  and  continuous  movement 
immediately  succeeding  it :  both  being  readily  arrested  by  light 
finger-pressure  above  the  clavicle. 

Longet,  adopting  the  views  of  Potain,  represents  the  jugular 
veins  as  normally  exhibiting  the  following  series  of  movements ; 
viz.,  two  abrupt  elevations  in  quick  succession ;  the  former  due 
to  the  arrest  or  retardation  of  the  entrance  of  blood  into  the 
auricle  at  the  moment  of  its  contraction,  and  the  latter,  to  the 
retrograde  shock  or  pressure  arising  from  the  closure  of  the  tri- 
cuspid valve,  or  the  lateral  pressure  of  the  great  arteries  upon 

*  Seats  and  Causes  of  Disease,  translated  by  Cooke,  1822,  vol.  i.,  p.  377. 
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the  adjacent  veins  at  the  moment  of  their  expansion ;  perhaps 
to  both  these  causes  combined.  Alternately  with  the  twofold 
expansion  of  the  vein  just  described,  may  be  noticed  a  partial 
subsidence  or  sinking  of  it.  due  to  the  successive  diastole  of  the 
auricle  and  the  ventricle ;  and,  finally,  a  slow  movement  of  ex- 
pansion from  the  refilling  of  the  vein  from  the  periphery.* 

The  annexed  figures  (XXXII.  and  XXXIII.)  of  Friedreich, 
copied  from  Dr.  Gee's  work,j-  represent  abnormal  venous  pulsa- 
tion.   Figure  XXXII.  shows  systolic  dicrotism  of  the  jugular 


Fig.  XXXII. 


*  Traitg  de  Physiologic,  1869,  torn,  deuxifcme,  p.  250. 
t  Auscultation  and  Percussion,  1870,  p.  167. 
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pulse,  the  first  and  lesser  portion  of  the  wave  of  ascent  being  the 
result  of  auricular  contraction,  the  second  and  larger,  that  of 
ventricular  systole.  Figure  XXXIII.  represents  a  phenomenon 
of  occasional  occurrence,  namely,  diastolic  dicrotism  of  the  jugu- 
lar pulse.  This  is  the  result  of  persistent  repletion  of  the  right 
auricle,  and  consequent  sudden  arrest,  towards  the  end  of  dias- 
tole, of  the  further  entrance  of  blood. 

Dilatation  with  thinning  of  the  right  ventricle,  from  softening, 
whether  fatty  or  inflammatory;  and  dilatation  with  hypertrophy 
from  emphysema  and  recurrent  bronchitis,  or  other  chronic  ob- 
struction to  the  pulmonary  circulation,  are  of  less  unfavourable 
augury  than  the  corresponding  changes  in  the  left  ventricle; 
because  of  the  much  less  liability  to  rupture  of  a  softened  right 
ventricle  than  of  a  left  ventricle  similarly  affected,  and  because 
chronic  obstruction  to  the  circulation  in  the  lungs  is  usually  of 
a  remittent  character.  There  is,  however,  considerable  danger 
from  thrombosis  of  the  right  ventricle  and  pulmonary  artery. 

Dilatation  of  the  right  auricle  is  usually  associated  with,  and 
consecutive  to  dilatation  of  the  right  ventricle,  owing  to  the 
facility  with  which,  in  protracted  engorgement  of  the  right  ven- 
tricle, the  tricuspid  orifice  becomes  expanded,  and  its  valve 
thereby  inadequate.  It  may  exist,  however,  as  already  stated, 
independently  of  any  change  in  the  capacity  of  the  right  ven- 
tricle, where  tricuspid  narrowing  is  the  only  valvular  lesion  pre- 
sent ;  but  this  is  a  pathological  unity  of  extreme  rarity,  and 
separate  dilatation  of  the  right  auricle  is,  therefore,  very  seldom 
witnessed.  * 

A  right  auricle  dilated  in  a  high  degree  may  simulate  aneu- 
rism of  the  ascending  aorta.  The  most  remarkable  example  of 
this  kind  on  record  is  given  by  Dr.  Stokes.  A  man,  past  middle 
age,  was  admitted  into  the  Meath  Hospital  suffering  from  symp- 
toms of  cardiac  disease.  The  heart  pulsated  in  its  natural  posi- 
tion; its  action  was  feeble  and  irregular.  There  was  dulness  to 
the  right  of  the  sternum,  extending  from  the  second  to  the  fifth 
rib,  and  to  an  equal  extent  in  this  situation  an  expansile  pulsa- 
tion was  felt  resembling  that  of  an  aneurism,  and  synchronous 
with  the  first  sound  of  the  heart.  No  note  was  taken  as  to 
whether  murmur  existed.    In  regard  to  aneurism,  a  negative 
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diagnosis  was  made,  chiefly  from  the  coexistence  of  irregular 
action  of  the  heart.  The  patient  sank  from  congestion  of  the 
lungs.  The  aorta  was  healthy ;  the  lungs  were  emphysematous 
and  congested.  The  right  ventricle  was  dilated  and  hypertro- 
phied,  and  the  right  auricle  "  resembled  a  vast  purple  tumor 
which  concealed  the  whole  of  the  anterior  portion  of  the  right 
lung.  Its  parietes  were  in  many  places  extremely  thin,  while  in 
others  the  fleshy  columns,  especially  in  the  appendix,  were  hy- 
pertrophiecl.  Its  cavity  contained  more  than  a  pound  of  fluid 
but  grumous  blood."*  The  pulsation  of  the  auricle  was  here 
clue,  as  Dr.  Stokes  remarks,  to  systolic  reflux  from  the  ventricle. 
The  difficulty  of  differential  diagnosis  from  aneurism  must  have 
been  very  considerable  in  this  case,  and  in  the  enumeration  of 
possible  sources  of  error,  the  example,  though  unique,  should  not 
be  lost  sight  of.  The  necessary  coexistence,  however,  of  pulmo- 
nary and  general  venous  engorgement  must  have  aided  consider- 
ably towards  a  right  conclusion. 

Where  the  right  side  of  the  heart  is  dilated  and  engorged, 
whether  from  debility  of  the  walls  or  from  primary  obstruction 
in  the  lungs,  I  would  not  hesitate  to  abstract  blood  locally,  or 
even  generally,  but  with  circumspection.  The  application  of  a 
few  leeches  to  the  precordium,  or  the  abstraction  of  a  few  ounces 
of  blood  by  cupping  over  the  lungs  where  they  are  the  seat  of  pri- 
mary obstruction,  the  use  of  the  hot  foot-bath  and  a  mild  saline 
aperient,  are  usually  followed  by  great  relief  to  the  patient. 
Where,  in  the  absence  of  valvular  disease  on  the  left  side,  gene- 
ral venous  congestion  amounts  to  a  state  of  cyanosis,  with  great 
dyspnoea,  distention  of  the  cervical  veins,  irregular  pulse,  and 
feeble,  but  tumultuous  action  of  the  heart,  I  would  not  hesi- 
tate to  bleed  from  the  arm  to  ten  or  twelve  ounces.  Medici- 
nally, I  consider  digitalis,  when  the  stomach  will  tolerate  it,  the 
most  valuable  agent  we  possess  in  the  treatment  of  weak  and 
engorged  right  heart.  I  prescribe  it  in  closes  of  Tl^x  of  the 
tincture,  with  an  equal  quantity  of  chloric  ether  and  of  tincture 
of  perchloride  of  iron,  in  an  ounce  of  water  every  third  hour.  I 
have  never  witnessed  from  its  use  more  unpleasant  results  than 
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occasional  sickness  of  stomach  ;  but  when  this  occurs  the  medi- 
cine should  be  stopped  for  at  least  twenty-four  hours.  It  in- 
creases the  contractile  force  of  the  heart,  slowing  its  action,  and 
restoring  its  regularity  of  function.  Thus,  by  its  action,  when  it 
is  administered  in  well  selected  cases,  the  strength  and  volume 
of  the  radial  pulse  are  increased,  and  its  regularity,  if  absent,  is 
restored,  whilst  the  renal  secretion  is  augmented.  The  allowance 
of  liquids  should  be  very  limited,  and  alcoholic  stimulants  should 
be  given  in  full  quantity. 

Dilatation  of  the  left,  like  that  of  the  right  auricle,  when  it 
exists  separately,  depends  upon  contraction  of  the  auriculo- 
ventricular  opening  of  that  side,  and  is  associated  with  thick- 
ening of  its  ■  walls.  It  must,  however,  ultimately  give  rise  to 
dilatation  of  the  right  chambers,  and  should,  therefore,  be  re- 
garded as  representing  an  early  stage  of  a  process  which  must 
issue  in  more  general  dilatation  of  the  heart. 

From  the  anatomical  position  of  the  left  auricle,  dilatation  of 
this  chamber  must  be  difficult  of  recognition  by  independent 
signs ;  but,  in  conjunction  with  those  of  mitral  narrowing,  the 
existence  of  continuous  feeble  undulatory  pulsation  in  the 
second  and  third  intercostal  spaces  of  the  left  side,  about  one 
inch  from  the  sternum,  may  be  regarded  as  evidence  of  this 
condition. 

Separate  dilatation  of  the  left,  like  that  of  the  right  ventricle, 
may  be  primary,  and  dependent  upon  typhoid,  inflammatory,  or 
fatty  softening ;  or  it  may  be  secondary  to  organic  disease  at  the 
mitral  orifice,  involving  valvular  inadequacy  and  regurgitation, 
or  to  disease  at  the  orifice  of  the  aorta  giving  rise  to  obstruction, 
regurgitation,  or  both,  provided  there  be  softening  of  the  walls. 

Softening  of  whatever  kind,  if  primary,  is  followed  by  dilata- 
tion with  thinning  of  the  walls,  when  time  has  elapsed  suf- 
ficient for  the  complete  development  of  the  pathological  series. 

The  symptoms  are  weak  and  failing  pulse,  which  is,  likewise, 
usually  quick,  intermittent,  and  irregular.  It  may,  however,  be 
abnormally  slow  and  large  in  the  fatty  form  of  softening,  but 
here  the  radial  artery  is  usually  tortuous,  and  not  unfrequently 
rigid.  Vertigo  is  of  frequent  occurrence,  and  there  is  a  tendency 
to  syncope  on  suddenly  assuming  the  erect  posture,  and  on 
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making  unusual  effort.  In  cases  of  softened  and  dilated  left  ven- 
tricle, the  apex-point,  as  determined  by  the  sounds,  is  displaced 
to  the  left,  and  the  apex-beat  is  feeble  and  diffused.  The  first 
sound  is  weak,  but  short  and  high  pitched ;  the  impulse  is  either 
in  the  last  degree  feeble,  or  altogether  inappreciable.  At  the  base 
the  second  sound  is  sharp,  but  weak,  and  if  the  aorta  be  not  rigid 
by  atheromatous  or  calcareous  change,  it  is  but  faintly  audible  at 
the  right  second  costal  cartilage.  In  the  treatment  of  typhoid 
softening,  as  pointed  out  by  Dr.  Stokes,  wine  in  full  quantity 
constitutes  the  remedy ;  under  its  use  the  pulse  usually  becomes 
slow  at  the  same  time  that  it  acquires  volume  and  strength. 
Alcohol  is  also  indispensable  in  the  other  two  forms  of  softening 
of  the  left  ventricle,  and  in  all  three  I  prescribe  quinine,  strych- 
nine, and  iron. 

When  dilatation  of  the  left  ventricle  is  the  result  of  valvular 
lesion  it  is  always  accompanied  by  thickening  of  the  walls.  The 
diagnosis  and  the  treatment  will  be  considered  in  connexion 
with  the  valvular  lesion  upon  which  the  dilatation  depends. 

The  following  are  examples  of  dilatation  of  the  heart. 

Case  XXXII. — Dilatation  of  the  Heart  and  Eesohction  of  the 

First  Sound. 

Catherine  M.,  aged  fifty-five  years,  a  domestic  servant,  came 
under  my  notice  as  an  extern  patient  of  the  hospital,  March 
12th,  1869.  Had  been  for  some  time  previously  suffering  from 
flatulence  and  sensations  of  "  sinking "  at  the  stomach,  vertigo, 
and  occasional  faintness.  Had  never  spat  blood.  "Was  pale 
and  thin,  but  free  from  cough;  pulse  96,  weak,  and  occasion- 
ally intermittent.  Sounds  of  heart  morbidly  clear  over  precor- 
dium  generally;  but,  at  the  apex,  the  first  sound  was  resolved 
into  its  two  elements  of  impulsion  and  valve-click,  of  which  the 
former  was  dull  and  soft,  whilst  the  latter,  which  immediately 
succeeded,  was  sharp  and  "  valvular  "  in  character.  The  former, 
by  its  rhythm,  might  be  mistaken  for  a  presystolic  murmur,  but 
was  readily  distinguishable  from  it  by  the  soft  character  of  the 
sound,  and  by  its  coincidence  with  the  cardiac  impulse,  fy. 
Tincture  of  digitalis  and  chloric  ether,  of  each  TT\v  thrice  daily. 
Not  seen  again. 
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Although  I  incline  to  associate  reduplication  or  resolution  of 
the  first  sound  at  the  apex  with  simple  hypertrophy  of  the  left 
ventricle  as  the  usual  attendant  condition,  I  would  not  be 
understood  to  deny  its  occasional  occurrence  in  connexion  with 
other  organic  changes  of  the  heart ;  for  example,  thickening,  with 
some  degree  of  dilatation,  of  the  left  ventricle. 

Case  XXXIII. — Dilatation  and  rapid  Action  of  the  Heart; 
Irregularity  and  want  of  Correspondence  between  the  Action 
of  the  Heart  and  the  Eadial  Pulse. 

Margaret  L.,  a  widow,  aged  forty-five  years,  visited  the  hospital 
as  an  out-patient  in  February,  1868.  Twelve  years  previously 
she  had  swelling  of  the  legs  after  cold  caught  in  her  first  confine- 
ment. She  is  remarkably  nervous  and  fretful ;  pulse  at  wrist 
108,  so  weak  as  to  be  with  difficulty  counted,  and  arythmically 
irregular  and  intermittent ;  heart  acting  at  rate  of  192,  irregular, 
but  not  intermittent,  its  sounds  sharp  and  clear,  and  accom- 
panied by  a  musical  note  not  in  harmony  with  either  sound ; 
apex-beat  half  an  inch  external  to  the  nipple.  Feels  weak  occa- 
sionally after  an  effort,  and  is  sometimes  faintish  after  rising 
from  bed,  so  that  she  is  obliged  to  lie  down  again,  but  has  never 
fainted ;  breathing  on  these  occasions  much  accelerated.  To  have 
aperient  pills ;  also  tincture  of  iron  and  chloric  ether,  of  each  3ij, 
with  infusion  of  quassia  to  oviij :  a  tablespoonful  to  be  taken 
thrice  daily. 

Admitted  into  hospital,  April  27th.  Heart  acting  at  rate  of 
182  ;  sounds  clear  and  ringing,  but  unaccompanied  by  mtirniur. 
Pulse  weak,  irregular,  and  intermittent,  and,  as  to  rate,  out  of 
harmony  with  the  action  of  the  heart.  To  have  tincture  of  digi- 
talis, tincture  of  the  American  wild  cherry  (Prunus  Virginiana), 
and  chloric  ether,  of  each  IT^v,  every  fourth  hour. 

May  7th.  Pulse  and  heart-rate  correspond,  96  per  minute 
with  slight  irregularity.  No  sensation  of  sinking ;  can  sleep  and 
take  food  well ;  heart-sounds  less  clear  and  sharp.  Discharged. 

June  17th.  Pulse  weak,  irregular,  and  intermittent,  168,  and 
corresponding  with  action  of  heart.    To  resume  last  medicine. 

April  2nd,  1869,     She  again  presented  herself.    Pulse  96, 
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with  an  uncertain  number  of  abortive  beats;  action  of  heart 
varies  from  144  to  168  ;  sounds  clear.  There  are,  occasionally, 
a  few  strong  and  regular  beats ;  these  are  represented  in  the 
radial  pulse,  and  are  succeeded  by  an  uncertain  number  of  weak 
pidsations  in  rapid  succession,  which  are  not  fully,  or  only  by 
abortive  pulsations,  represented  in  the  radial  pulse.  She  suffers 
from  dizziness,  and  is  in  danger  of  falling  after  exertion,  especi- 
ally that  of  ascending  a  flight  of  stairs. 

The  musical  note  audible  at  the  precordium  on  the  occasion 
of  the  first  visit,  but  not  subsequently,  was  of  gastric  origin.  I 
have  repeatedly  heard  this  sound  in  connexion  with  gastric  tym- 
pany, and  have  had  no  difficulty  in  identifying  its  source  by  its 
metallic  character ;  its  want  of  strict  synchronism  with  either 
sound;  its  capriciousness,  or  occasional  absence  during  one  or 
more  cycles  of  cardiac  movement  without  any  intelligible  cause ; 
and,  finally,  by  the  existence  in  the  precordium  of  tympanitic 
percussion-resonance  continuous  with  that  of  the  epigastrium. 

The  beneficial  action  of  digitalis  is  exemplified  in  the  com- 
parative regularity,  increased  force,  and  reduced  rate  of  the 
heart's  action,  and  in  the  general  improvement  of  the  patient 
under  its  use  in  May,  1868. 

Case  XXXIV. — Hypertrophicd,  Dilated,  and  Fatty  Heart ;  "As- 
cending and  Descending  "  Respiration  ;  Sudden  Death. 

Joseph  C,  aged  sixty-two,  an  educated  man  of  gigantic  stature, 
presented  himself  as  an  extern  patient,  May  12th,  1869.  He 
stated  that  during  the  preceding  fifteen  years  he  had  suffered 
from  shortness  of  breath,  with  occasional  attacks  of  bronchitis,  and 
that  a  fortnight  previously  he  had  spat  some  blood.  There  was 
no  oedema;  the  pulse  was  96,  arythmically  irregular,  and  inter- 
mitting. He  was  subject  to  sudden  accessions  of  dyspnoea,  with 
tendency  to  fainting,  which  usually  came  on  in  bed,  and  obliged 
him  to  rise  promptly  in  order  to  catch  his  breath.  Had  not  been 
able  to  lie  down  for  the  preceding  week,  owing  to  the  immediate 
accession  of  attacks  of  this  kind  on  his  attempting  to  do  so.  To 
have  tincture  of  digitalis,  tincture  of  perchloride  of  iron,  and 
chloric  ether,  of  each  ten  drops,  thrice  daily. 

37* 


580  DISEASES  OF  THE  SUBSTANCE  OF  THE  HEART. 

May  14th.  Pulse  96,  intermitting;  feet  swollen;  heart's  action 
irregular  and  intermittent ;  its  sounds  clear,  but  weak,  and  free 
from  murmur.  Eespiration  "  ascending  and  descending  "  at  in- 
tervals, and  then  his  sight  is  dim.  Declares  he  feels  better, 
and  has  been  able  to  get  some  sleep  since  he  began  to  take  the 
medicine. 

19th.  Admitted  into  hospital.  There  is  now  great  oedema 
of  the  lower  extremities,  and  dyspnoea  threatening  asphyxia; 
pulse  intermitting ;  breathing  "  ascending  and  descending,"  or 
exhibiting  alternations  of  gradual  increase  and  decrease  of  rate, 
succeeded  by  a  brief  period  of  complete  apnoea.  To  have  pre- 
vious medicine. 

20th.  Slept  well  in  recumbent  posture  last  night,  and  de- 
clares he  feels  infinitely  better. 

23.  No  return  of  dyspnoea.  Sleeps  well;  oedema  disap- 
pearing; attributes  his  improvement  to  the  medicine,  which 
he  calls  his  "  preservative,"  and  demands  to  have  it  repeated. 
Passed  since  yesterday  about  a  gallon  of  pale  urine. 

This  man  was  discharged  at  his  own  request  a  few  days  after- 
wards, feeling  well  and  free  from  dyspnoea,  the  oedema  having 
entirely  disappeared.    The  pulse,  however,  continued  irregular. 

July  16th.  Called  on  me  at  my  residence  to-day.  Had  an 
aggravated  attack  of  dyspnoea  last  night,  causing  him  to  start  out 
of  bed  to  save  himself  from  suffocation.  Is  very  thin ;  pulse  irre- 
gular and  failing ;  great  oedema  of  feet  and  legs ;  kidneys  and 
bowels  acting  well.  No  cardiac  impulse  to  be  felt,  but  a  general 
and  feeble  movement  is  perceptible  to  the  hand  placed  on  the 
precordium.  At  the  apex  and  in  the  line  of  the  aorta  both 
sounds  were  remarkably  obscure,  whilst  at  the  ensiform  carti- 
lage they  were  morbidly  clear.  No  haemoptysis.  To  have,  thrice 
dally,  H\vj  of  the  tinctures  of  digitalis  and  iron,  with  chloric 
ether,  as  previously. 

17th.  Visited  at  his  lodgings.  Passed  a  better  night,  and 
reported  much  improved. 

August  8th.  I  discontinued  my  attendance,  the  patient  being 
in  aU°respects  improved,  able  to  sleep  in  the  recumbent  posture, 
appetite  fairly  good,  oedema  having  disappeared ;- but  the  action 
and  sounds  of  the  heart  and  the  radial  pulse  still  were  as  above 
noted. 
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A  few  weeks  subsequently  to  the  last  mentioned  date,  I 
learned,  through  the  kindness  of  Dr.  Dudley  White,  surgeon  to 
the  city  coroner,  that  this  man  had  died  suddenly  at  his  lodgings. 
Dr.  "White  examined  the  body  at  the  coroner's  inquest,  and  in- 
formed me  that  the  heart  was  large  and  fatty;  but  no  more 
special  report  was  made. 

The  advantage  derived  from  the  use  of  digitalis,  even  where 
the  heart  is  fatty,  is  here  strikingly  exemplified. 

Case  XXXV. — Dilated  and  Fatty  Heart. 

Patrick  D.,  aged  sixty  years,  a  labourer,  temperate,  and  never 
had  rheumatism,  was  admitted  into  hospital,  June  12th,  1868. 
Nine  weeks  previously  his  breathing  became  short  after  a  wet- 
ting, and  a  month  later  his  feet  began  to  swell.  Eespiration 
36  ;  pulse  130,  and  irregular;  tongue  coated,  bowels  constipated 
and  flatulent ;  well  marked  arcus  senilis. 

The  urine  was  acid,  sp.  gr.  1.025,  and  free  from  albumen;  feet 
cedematous  and  congested.  Muco-crepitus  with  inspiration  over 
apex  of  left  lung,  and  here  respiration  was  feeble,  but  elsewhere 
it  was  normal ;  slight  jugular  pulsation  of  inspiratory  rhythm ; 
precordial  dulness  normal ;  both  sounds  of  heart  sharp  and  clear 
at  the  apex  and  at  the  base ;  action  of  heart  irregular,  but  no 
cardiac  murmur  to  be  heard. 

June  15th.    Pulse  120,  irregular;  great  increase  of  urine. 

16th.  Pulse  84,  irregular  ;  heart-sounds  sharp  and  clear ; 
urine,  about  three  quarts  daily.  Discharged  improved,  and  not 
subsequently  heard  of. 

Case  XXXVI. —  Weak  and  Dilated  Left  Ventricle  in  a  gouty 
subject ;  Postsystolic  Apex-murmur  ;  Cessation  of  all  Morbid 
Signs  under  Treatment. 

Mr.  "W.,  aged  fifty-six  years,  unmarried,  and  temperate,  hold- 
ing a  responsible  position  in  the  Civil  Service,  requiring  nine 
hours  of  office  duty  daily,  consulted  me,  March  15th,  1872. 
Five  years  previously,  after  a  fainting  fit  in  church,  he  consulted 
an  eminent  physician,  whose  opinion,  as  reported  by  him,  was 
that  he  had  valvular  disease  of  the  heart.  Another  physician 
of  no  less  eminence,  subsequently  expressed  a  similar  opinion. 
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He  was  well  nourished,  could  take  exercise  with  enjoyment,  and 
felt  himself  improved  by  it ;  had  no  cough  or  derangement  of 
respiration,  and  no  oedema;  had  never  spat  blood.  Pulse  96, 
small,  regular,  and  equal,  but  occasionally  intermitting ;  apex- 
beat  in  nipple-line  and  fifth  intercostal  space,  and  of  moderate 
force.  Both  sounds  were  here  distinct  and  normal;  the  first, 
however,  was  sharper  than  natural,  and  was  succeeded  by  a  faint 
blowing  murmur  (postsystolic),  extending  quite  up  to  the  second 
sound,  but  inaudible  elsewhere  than  at  the  apex.  Both  sounds 
were  a  little  more  sharp  than  normal  at  the  base,  and  the  second 
sound  was  not  accentuated  in  the  pulmonary  artery, 

This  gentleman  had  had  rheumatic  fever  in  childhood;  his 
habits  were  irregular  in  regard  to  diet,  no  food  whatever  having 
been  usually  taken  between  breakfast  at  9,  a.m.,  and  dinner  at 
half-past  6,  p.m.  He  declared  that  he  had  been  rather  improving 
in  health  during  the  last  five  years,  and  he  desired  to  have  a  defi- 
nite opinion  as  to  the  state  of  his  heart,  with  a  view  to  claiming 
a  retiring  allowance  under  the  regulations  of  his  department. 

I  gave  a  confident  opinion  that  no  valvular  disease  existed  ; 
that  the  symptoms  and  signs  referable  to  the  heart  were  due  to 
weakness  and  dilatation  exclusively  ;  and  that,  under  treatment 
they  would  entirely  disappear.  I  added,  that  his  illness  was,  in 
my  judgment,  connected  with  latent  gout.  To  have  n\,v  of  tinc- 
ture of  digitalis,  with  Rx  of  tincture  of  perchloride  of  iron,  and 
TTLiij  of  tincture  of  colchicum  and  spirit  of  chloroform  thrice 
daily.  To  have  every  night,  with  a  view  to  correction  of  flatu- 
lency with  which  he  was  much  troubled,  gr.  j  of  blue  pill,  with 
gr.  j  of  compound  rhubarb  pill,  and  grs.  ij  of  dried  soda.  He  was 
directed  to  take  one  or  two  glasses  of  good  dry  sherry  daily,  and 
to  have  some  luncheon  at  mid-day. 

I  have  since  repeatedly  seen  this  gentleman ;  he  had  continued 
the  use  of  the  medicine  above  mentioned  for  several  months,  and 
was  when  I  last  examined  him  (September,  1872)  in  excellent 
health,  and  quite  free  from  all  morbid  signs  referable  to  the  heart. 
The  murmur  which  existed  at  the  apex  on  the  occasion  of  the 
first  visit,  ceased  within  a  few  weeks. 

It  would  be  presumption  in  me  to  attempt  to  explain  why  the 
two  deservedly  eminent  men  who  had  diagnosed  valvular  lesion, 
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had  arrived  at  that  conclusion.  I. may,  however,  be  pardoned  the 
suspicion  that  the  error  into  which  they  undoubtedly  fell,  was 
due  to  the  existence  of  a  systolic  murmur,  having  its  origin  at 
the  apex,  and  associated  with  rheumatic  antecedents.  A  mitral 
murmur  of  systolic  or  postsystolic  rhythm,  is  even  still,  by  most 
stethoscopists,  regarded  as  prima  facie  evidence  of  organic  lesion 
of  the  mitral  valve.  In  a  previous  Chapter  (page  282),  I  have 
endeavoured  to  show  that  reflux  murmur  at  the  mitral  orifice 
may  exist  as  a  result  of  weakness  and  excentric  yielding  of  a 
portion  of  the  wall  of  the  left  ventricle,  at  the  acme  of  systole, 
and  without  structural  alteration  of  the  mitral  valve.  I  believe 
the  case  now  under  consideration  was  an  example  of  this  kind  ; 
and  the  cessation  of  the  murmur  coincidently  with  the  general 
improvement  of  the  patient  under  tonic  treatment,  may,  I  think, 
be  legitimately  offered  as  evidence  of  the  correctness  of  that 
opinion. 

Case  XXXVII. —  Weak  and  Dilated  Left  Ventricle  ;  Non-organic 

Mitral  Murmur. 

Frances  C,  aged  fifty-eight  years,  the  mother  of  eight  grown 
children,  became  an  out-patient  of  the  hospital  in  the  autumn  of 
1865.  She  had  worked  hard  in  early  life,  and  twenty  years 
prior  to  her  visit,  she  began  to  suffer  from  weakness  and  palpi- 
tation on  making  unusual  exertion ;  latterly  she  had  been  sub- 
ject to  intercurrent  attacks  of  bronchitis.  In  the  spring  of  1867 
she  felt  more  than  ordinarily  weak,  and  experienced  lightness 
in  the  head  after  quick  movement  or  exertion  of  any  kind.  In 
the  course  of  the  preceding  winter  she  had  a  slight  attack  of 
rheumatism,  in  which  the  right  elbow,  knee,  and  ankle  were 
swollen,  but  there  was  no  complaint  of  pain  in  the  left  side 
during  this  attack.  Pulse  84,  and  in  an  extreme  degree  aryth- 
mically  irregular  ;  it  likewise  occasionally  intermitted  twice  or 
thrice  in  succession,  sometimes  only  once.  The  radial  arteries 
were  tortuous,  and  pulsated  visibly.  Eespiration  regular,  30  in 
the  minute,  and  unembarrassed.  No  venous  turgescence  of  the 
neck,  or  visible  pulsation  of  the  carotid  or  temporal  arteries. 
Precordial  dulness  normal  in  extent.  Cardiac  impulse  weak, 
and  apex-pulsation  slightly  to  left  of  usual  position.    The  first  . 


584 


DISEASES  OF  THE  SUBSTANCE  OE  THE  HEART, 


sound  was  accompanied  by  a  faint  murmur  at  the  apex,  and  the 
second,  at  midsternum,  was  likewise  accompanied  by  a  feeble  mur- 
mur, which  seemed  to  constitute  the  initial  portion  of  the  sound, 
the  terminal  portion  of  which  was  normal.  Distinguished  from 
murmur,  the  sounds  were  remarkably  sharp  and  clear.  Tongue 
clean,  bowels  confined.  To  have  aperient  pills,  and  ammonia 
and  chloric  ether  in  camphor  water,  also  a  moderate  allowance 
of  wine.  She  was  subsequently  directed  to  take  m_v  of  liquor 
strychnia?,  in  a  bitter  infusion,  thrice  daily. 

July  26th.  Eeported  that  she  can  now  rise  at  5  o'clock,  A.M., 
a  feat  previously  impossible.  Pulse  still  irregular  and  84,  but 
occasionally  slower,  owing  to  the  occurrence  at  intervals  of  an 
abortive  pulsation  not  represented  in  the  radial  pulse.  iVb  car- 
diac murmur  now  to  he  heard.    Medicine  continued. 

November  19th.  Peels  weak,  action  of  heart  and  radial  pulse 
arythmically  irregular  and  intermitting  ;  heart-sounds  clear,  and 
no  cardiac  murmur. 

April  5th,  1869.  Pulse  96,  still  occasionally  irregular;  she 
feels  very  well,  and  is  able  to  work. 

June  12  th.  Slight  oedema  of  face  ;  action  of  heart  and  pulse 
arythmically  irregular  and  intermitting;  looks  well,  but  com- 
plains of  uneasy  sensations  in  region  of  heart,  with  a  distinct 
perception  of  its  intermissions.  To  have  tincture  of  the  per- 
chloride  of  iron,  chloric  ether,  and  tincture  of  digitalis,  of  each 
T7]_x  in  an  ounce  of  water,  thrice  daily.  Having,  at  this  time, 
ceased  to  conduct  the  extern  department  of  the  hospital,  I  lost 
sight  of  this  patient,  but  I  have  since  repeatedly  seen  her  in  the 
streets,  and  to  all  appearance  in  her  usual  health. 

The  diagnosis  of  mitral  reflux  by  yielding  of  the  walls  of  an 
already  weakened  and  dilated  left  ventricle,  and  without  valvu- 
lar lesion,  was  made  at  the  first  interview  with  the  patient  in 
1867.  The  subsequent  cessation  of  the  murmur  under  tonic 
treatment  showed  that  this  view  of  its  origin  was  correct.  The 
occurrence,  at  one  period,  of  a  faint  murmur  at  the  orifice  of  the 
aorta,  prefacing  the  second  sound,  subsequently  ceasing,  and  not 
returning,  is  explicable  only  on  the  assumption  of  a  shred  of 
fibrin  attached  for  the  time  to  the  free  edge  of  the  valve,  aud 
rendering  it  partially  inadequate  at  the  moment  of  closure. 
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Atrophy  of  the  Mart  must  be-regardecl  as  the  opposite  of  its  en- 
largement. Under  the  various  forms  of  hypertrophy  and  dilata- 
tion, all  possible  conditions  of  the  organ,  in  regard  to  thickening 
of  its  walls  and  dilatation  of  its  chambers,  have  been  considered. 
Most,  if  not  all  these  conditions  imply  enlargement  of  the  heart, 
the  only  theoretical  exception  being  dilatation  with  thinning 
of  the  walls  ;*  but,  even  here,  I  am  convinced  there  is  absolute 
enlargement  in  nearly  every  instance,  from  the  preponderance 
of  dilatation  over  parietal  thinning. 

Bouillaud  understands  by  atrophy  the  opposite  of  hypertro- 
phy, and  recognizes  three  forms  of  it  corresponding  to  the  three 
forms  of  the  opposite  condition,  hypertrophy;  viz.,  simple  atrophy, 
in  which  the  walls  are  attenuated  and  the  cavities  normal  as  to 
capacity ;  excentric  atrophy,  or  attenuation  of  the  walls,  with  di- 
latation of  the  cavities  ;  and  concentric  atrophy,  the  walls  being- 
normal  or  increased  in  thickness,  and  the  cavities  reduced  in 
capacity. 

Bertin  makes  a  similar  classification,  but  under  different  desig- 
nations. The  heart  must  be,  however,  in  every  instance  below 
the  normal  standard  as  to  volume,  according  to  him. 

Having  reference  to  the  general  reduction  in  volume  of  the 
heart  necessary  to-  constitute  a  state  of  atrophy,  I  think  a  prefer- 
able, because  a  more  natural,  classification  would  be  the  follow- 
ing :  simple  atrophy,  consisting  in  a  general  reduction  in  volume 
of  the  heart,  the  walls  and  cavities  bearing  a  normal  proportion 
to  one  another  and  to  the  size  of  the  organ ;  excentric  atrophy,  in 
which,  whilst  the  heart  is  below  the  normal  size,  the  walls  are 
thinned  and  the  cavities  dilated  relatively  to  the  walls;  con- 
centric atrophy,  in  which,  the  heart  being  in  volume  less  than 
normal,  the  walls  are  relatively  thickened  and  the  cavities  re- 
duced in  capacity. 

Eokitansky  enumerates  the  following  causes  of  atrophy  of  the 
heart;  viz.,  general  marasmus  from  typhus,  tuberculosis,  or  the 
cancerous  diathesis ;  tne  pressure  of  secondary  products  in  the 
mediastinum  ;  pericarditis  ;  fatty  accumulations  on  the  heart ; 
and  contraction  of  the  openings  of  the  coronary  arteries.  The 

*  I  purposely  omit  no  called  "  concentric  "  hypertrophy,  the  existence  of  which, 
a3  a  pathological  condition,  I  cannot  recognize. 
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tissue  of  the  organ  may,  he  says,  be  either  reddish-brown  and 
tough,  or  fawn-coloured  and  easily  torn  *  As  stated  by  Bertin, 
atrophy  of  the  heart  is  clue  to  diseases  other  than  cardiac ;  but 
there  is  at  least  one  exception,  namely,  where  atrophy  depends 
upon  adhesion  of  the  pericardium. 

Doctor  Stokes  is  of  opinion  that  atrophy,  quite  as  often  as  hy- 
pertrophy, is  found  associated  with  adhesion  of  the  pericardium, 
and  he  surmises  that  the  former  condition  is  due  to  pressure  upon, 
and  obliteration  more  or  less  complete  of,  the  coronary  arteries,  by 
the  contraction  and  pressure  of  the  false  membrane.  He  further 
states,  on  the  authority  of  Professor  E.  W.  Smith,  that  calcifica- 
tion of  the  pericardium  is,  when  present,  invariably  associated 
with  atrophy  of  the  heart.f 

Barlowj  and  Cheevers§  have  maintained  that  obliteration  of 
the  pericardium  by  adhesion  is  more  frequently  followed  by 
atrophy  than  by  hypertrophy  of  the  heart.  || 

Doctor  Walshe,  whilst  holding  that  hypertrophy  is  the  ordi- 
nary change  of  the  heart  consecutive  to  adhesion  of  the  peri- 
cardium, admits  that  he  has  met  with  at  least  one  example  of 
atrophy  of  the  left  ventricle  from  the  constricting  action  of  an 
enveloping  false  membrane.  He  attributes  the  wasting  in  this 
instance  to  pressure  upon  the  coronary  artery. IT 

The  most  frequent  causes  of  atrophy  of  the  heart  are  undoubt- 
edly diathetic  diseases  of  debility,  and,  par  excellence,  tubercu- 
losis and  cancer,  as  first  pointed  out  by  Louis  and  Bizot.  The 
heart  in  such  case  is  pale,  but  firm,  and  structurally  sound, 
except  in  so  far  as  it  may  be  the  seat  of  tubercular,  cancerous, 
or  other  adventitious  deposit ;  and  its  walls  and  cavities  are  in 
normal  relative  proportion. 

I  have  not  seen  atrophy  from  accumulation  of  fat  upon  the 
heart,  and  pressure  therefrom  on  the  coronary  arteries,  as  men- 
tioned by  Flint.**  By  atrophy  I  understand  reduction  in  the 

*  Pathological  Anatomy,  Sydenham  Society's  edition,  vol.  iv.,  p.  170. 

t  Opus  citat.,  p.  12. 

+  Gulstonian  Lectures,  1343. 

§  Guy's  Hospital  Reports,  vol.  ix. 

II  Vide  antea,  p.  347. 

IT  The  Diseases  of  the  Heart,  p.  274. 

**  Opus  citat.,  second  edition,  1870,  p.  92. 
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total  volume  of  the  heart.  In  the  form  mentioned,  however, 
there  is  no  diminution  of  volume,  the  proper  substance  of  the 
heart  is  only  in  part  replaced  by  an  adventitious  structure. 
Atrophy  of  the  heart  may  be  due  to  atheromatous  change  in  the 
coronary  arteries,  or  to  a  similar  affection  of  the  aorta  obstruct- 
ing the  entrance  to  these  vessels.  In  such  case  it  would  be 
associated  with  retrogressive  change  of  structure,  granular  or 
fatty,  and  the  heart  would  be  likewise  soft  and  lacerable,  and  of 
a  dark  fawn  or  a  light  brick-colour.  It  may  be  likewise ^  con- 
genital, the  viscera  generally,  and  the  body  itself  being  similarly 
undeveloped.  The  heart,  therefore,  would  be  in  due  proportion 
to  the  remainder  of  the  body,  and  its  walls  and  cavities  strictly 
proportionate.  Many  hold  that  atrophy  of  the  heart  may  be  the 
result  of  general  senile  decay ;  but  Cruveillier  denies  atrophy  of 
the  organic  muscles  in  the  aged,  whilst  admitting  that  of  the 
muscles  of  animal  life*  In  this  opinion  I  entirely  concur. 
Wasting  of  the  organs  essential  to  life,  in  the  absence  of  specific 
disease,  is  not  an  ordinary  accompaniment  of  advancing  years. 
In  acute  muscular  atrophy,  the  voluntary  muscles  are  usually 
alone  affected. 

There  is,  however,  at  least  one  case  on  record,  in  which  the 
heart  participated  in  the  wasting  and  degeneration  of  this 
disease.  The  patient  was  a  female,  aged  twenty-six  years,  under 
the  care  of  Dr.  Headlam  Greenhow.  She  died  of  wasting  palsy, 
which  was  characterized  by  the  usual  symptoms,  within  a  period 
of  less  than  five  weeks.  The  muscles  of  the  forearms,  the  erec- 
tors of  the  spine,  the  pectorals,  and  the  diaphragm,  were  wasted, 
and  had  undergone  the  diffuse  granular  change  usually  exhibited 
by  certain  of  the  voluntary  muscles  in  this  disease.  The  heart 
was  pale  and  somewhat  fatty  on  the  surface,  and  its  muscular 
structure,  especially  that  of  the  right  ventricle,  exhibited  well 
pronounced  granular  degeneration,  with  some  interfibrillary 
fat.f 

Chronic  pericarditis,  with  general  adhesion  of  the  pericardium, 
may  be  the  cause  of  atrophy  of  the  heart.    I  have  already  ex- 


*  Anatomie  Pathologique,  1.  xxx. 

t  Clinical  Society's  Transactions,  vol.  vi.,  1873. 
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pressed  the  opinion  (p.  368)  that  hypertrophy  is  the  ordinary 
result  of  pericarditis  with  adhesion,  occurring  at  a  period  of  life 
when  general  nutrition  is  active,  i.e.,  in  childhood  and  youth, 
provided  the  health  of  the  patient  be  otherwise  good,  and  no 
special  impediment  to  the  nutrition  of  the  heart  exists,  such  as 
obstruction  of  the  coronary  arteries.  In  the  opposite  circum- 
stances, that  is,  where  pericarditis  occurs  in  a  person  of  feeble 
nutrition,  whether  from  advanced  age  or  broken  health,  or 
where  it  is  preceded  or  accompanied  by  obstructed  coronary 
circulation,  the  result  is  likely  to  be  atrophy,  and  most  pro- 
bably that  of  the  degenerative  kind. 

Chronic  effusion  into  the  left  pleural  cavity  may,  by  the 
pressure  exercised  upon  the  heart,  and  the  general  impairment 
of  nutrition  to  which  it  usually  gives  rise,  be  the  cause  of  atro- 
phy of  the  heart.  Dr.  Flint  gives  an  example  of  this  kind  in  an 
adult  female.  The  heart  was  flabby,  fawn-coloured,  and  pro- 
bably fatty;  it  weighed  only  four  and  a-quarter  ounces,  and  the 
walls  of  the  left  ventricle  were  less  than  a-quarter  of  an  inch 
thick.* 

The  "  pigmentary  atrophy  "  of  Eeynaudf  is  usually  met  with 
in  combination  with  fatty  degeneration,  and  is,  I  believe,  a  form 
of  that  change,  but  modified  by  the  accident  of  pigmentation.  In 
this  condition  the  section  of  the  heart  exhibits  a  bronzed  or  slate 
colour,  and  in  the  fibres  pigment  granules  are  observed  in  addi- 
tion to  oil  dots. 

The  pulse  in  all  cases  of  atrophy  of  the  heart  is  small,  quick, 
and,  it  may  be,  all  but  inappreciable ;  but,  in  those  forms  in 
which  it  is  unassociated  with  fatty  or  other  tissue-change  in  an 
advanced  stage,  it  is  regular.  In  the  latter,  however,  the  pulse  is 
irregular,  intermittent,  and  failing,  and  syncope  is  of  frequent 
occurrence.  The  area  of  precordial  dulness,  both  deep  and  super- 
ficial, is  contracted,  and  the  cardiac  impulse  is  limited  and  feeble. 
The  sounds  are  sharp  and  clear  where  the  structure  of  the  heart  is 
sound ;  but  where  it  is  softened,  the  first  sound  is  dull,  faint,  and 
scarcely  audible.  Flint  is  certainly  in  error  when  he  states  that 
the  sounds  are  "  abnormally  feeble  or  inappreciable,"  irrespec- 

*  Opus  chat.,  p.  93. 

f  Nouveau  Dictionnaire  de  Medecine  el  Chirurgie,  1868. 
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tively  of  the  structural  condition  of  the  heart.  In  infants,  with 
still  smaller  hearts  than  those  met  with  in  most  examples  of 
atrophy,  the  sounds  are  remarkably  clear  and  distinct,  even  in 
utero. 

Atrophy  will  be  exemplified  in  the  following  cases. 

Case  XXXVIII. — Atrophy  with  General  Dilatation  of  the 

Heart. 

Bridget  M.,  aged  sixty-six  years,  pale  and  delicate  looking, 
visited  the  Mater  Misericordise  Hospital  as  an  out-patient  in 
1867.  She  was  then  suffering  from  palpitation,  the  action  of  the 
heart  and  the  radial  pulse  being  arythmically  irregular  and  in- 
termittent ;  there  was  also  a  tendency  to  syncope,  and  partial 
but  temporary  failure  of  vision.  Both  sounds  of  the  heart  were 
equally  clear,  sharp,  and  distinct.  She  was  relieved  by  the  use 
of  iron,  digitalis,  and  chloric  ether.  She  again  presented  herself 
in  May,  1870,  complaining  of  a  hard  and  painful  tumor  in  the 
left  axilla,  which  was  manifestly  malignant ;  she  then  suffered 
also  from  great  weakness  and  from  the  former  tendency  to  syn- 
cope. The  cardiac  rhythm  was  deranged,  the  impulse  being  both 
arythmically  irregular  and  unequal.  Thus,  there  would  be  two 
or  three  beats  in  rapid  succession,  but  at  unequal  intervals,  and 
at  a  rate  of  more  than  100  in  the  minute,  and  then  a  long  in- 
termission both  in  the  impulse  of  the  heart  and  in  the  radial 
pulse  would  occur.  The  sounds  of  the  heart  were  very  clear 
and  sharp.    I  lost  sight  of  her  after  this  date. 

Case  XXXIX. — Hepatic  Symptoms  with  Dropsical  Effusion  into 
the  Peritoneum ;  Variation  in  the  Volume  of  the  Liver,  and 
Enlargement  of  the  Spleen;  Paracentesis  Abdominis,  and  Peri- 
tonitis ;  Irregularity  of  the  Heart's  Action,  and  Muffled  First 
Sound  ;  Anasarca  and  Hydrothorax ;  Paracentesis  Thoracis  ; 
Death.  Chronic  Pericarditis  with  General  Dense  Adhesion 
and  Calcification  ;  Excentric  Atrophy  of  the  Heart ;  Hydro- 
thorax  with  Carnifi cation  of  the  Lungs ;  Cirrhosis  of  the 
Liver;  Enlargement  of  the  Spleen  and  ICidneys;  Chronic 
Peritonitis. 

James  R,  a  young  man  of  good  education,  aged  nineteen ;  was 
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admitted  into  the  Mater  Misericordiae  Hospital  in  June,  1863, 
suffering  from  uneasy  sensations,  rather  than  pain,  in  the  region 
of  the  liver.  There  was  ascites,  and  likewise  oedema  of  the  left 
lower  extremities ;  pulse  small,  weak,  and  variable  as  to  rate,  but 
regular.  Paracentesis  abdominis  was  performed,  and  nine  gallons 
of  serum  were  removed.  Two  months  subsequently  he  had  im- 
proved so  much  in  health  that  he  was  able  to  leave  hospital. 
There  was  then  no  ascites,  and  no  enlargement  of  the  liver  could 
be  detected. 

Five  months  later  the  liver  was  found  enlarged,  and  irregular 
on  the  surface,  and  there  was  slight  effusion  of  serum  into  the 
peritoneum.  The  pulse  at  this  date  was  full,  strong,  and  regu- 
lar.   General  health  good. 

One  month  subsequently  there  was  jaundice  which  lasted  two 
days;  and  two  months  later  still,  viz.,  in  May,  1864,  he  had  so 
much  improved  in  health  that  he  had  gained  flesh.  Pulse  102, 
and  full ;  liver  much  enlarged  and  thickened,  but  smooth  on  the 
surface. 

In  August  there  was  again  liquid  accumulation,  but  only  to  a 
slight  amount,  in  the  abdomen ;  the  liver  was  tender  to  pressure, 
and  the  left  leg  was  oedematous. 

From  this  date  till  April,  1868,  when  he  was  readmitted  into 
hospital,  the  patient  presented  himself  at  intervals  of  a  few 
months.  It  is  unnecessary  here  to  give  details  as  to  his  varying 
condition  during  this  lengthened  period.  These  I  have  else- 
where published  at  length.*  I  shall  give  such  portions  only  as 
are  relevant  to  the  present  subject. 

On  the  31st  May,  1866,  a  note  was  for  the  first  time  made 
that  the  action  of  the  heart  intermitted. 

On  the  13th  July,  1867,  more  than  a  year  later,  the  further 
observation  was  recorded,  that  "The  first  sound  of  the  heart 
was  masked,  the  second  sound  being  exceedingly  clear,  and  the 
heart  still  irregular  in  action,  and  intermitting." 

Under  date  15th  November  following,  it  is  noted  that  "  both 
sounds  were  remarkably  clear,  and  of  a  ringing  metallic  charac- 
ter." 

There  were  recurrent  attacks  of  jaundice,  which  usually  lasted 

*  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  iii.,  part  i.,  1866,  p.  2S1, 
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not  more  than  a  few  days ;  the  spleen  became  perceptibly  en- 
larged ;  serous  effusion  now  took  place  into  the  cavities  of  the 
right  pleura  and  the  pericardium,  but  very  slowly,-  and  the  quan- 
tity present  varied  from  month  to  month,  inversely  as  the  action 
of  the  kidneys.  The  ascites,  however,  steadily  increased,  and, 
concurrently,  the  patient  lost  flesh  and  became  weaker  ;  the 
lower  extremities  and  genitals  became  so  swollen  that  it  was 
found  necessary  to  puncture  them  in  order  to  avoid  gangrene, 
and  enable  the  patient  to  micturate. 

On  the  19th  March,  1868,  both  sounds  of  the  heart,  as  heard 
beneath  the  lower  sternum,  were  clear  and  ringing  as  before,  but 
the  action  was  irregular  and  intermitting ;  urine,  sp.  gr.  1-018, 
acid,  and  containing  lithates  and  a  trace  of  albumen. 

On  the  25th  April  the  right  pleural  cavity  was  full  of  liquid, 
the  cervical  veins  were  engorged,  the  face  was  livid,  and  respira- 
tion was  so  much  embarrassed  that  death  from  asphyxia  seemed 
imminent.  Paracentesis  thoracis  was  performed,  and  shortly 
afterwards  the  patient  sank  exhausted. 

Both  lungs  were  found  congested,  and  the  base  of  the  right 
carnifled.  The  abdominal  cavity  was  full  of  dark  serum;  the 
viscera  were  universally  adherent  by  dense  false  membrane, 
which  enveloped  the  liver  in  a  thick  envelope.  In  the  recesses 
between  the  agglutinated  intestines  small  pools  of  serum  were 
found,  which  glistened  with  crystals  of  cholesterine.  The  liver 
was  in  an  advanced  state  of  cirrhotic  and  fatty  change.  The 
spleen  and  kidneys  were  greatly  enlarged  and  congested,  but 
structurally  healthy. 

The  pericardium  was  calcified,  greatly  thickened,  and  closely 
and  firmly  adherent  to  the  heart.  It  presented  a  cartilaginous 
appearance  in  most  parts ;  but  in  certain  situations  it  was  calci- 
fied, and  resisted  the  knife;  and  in  a  few  places  on  the  right  side, 
and  to  a  less  extent  on  the  posterior  left  aspect  of  the  left  ven- 
tricle, there  were  large  masses  of  gritty  calcareous  matter,  partly 
imbedded  in  the  pericardium,  and  partly  in  the  substance  of  the 
heart. 

The  vena  cava  superior  and  the  vena  azygos  were  consider- 
ably dilated,  showing  the  obstruction  to  which  the  abdominal 
venous  circulation  had  been  for  a  long  time  subjected.  The 
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heart  was  much  reduced  in  size,  soft,  and  flabby.  The  right 
cavities  were  dilated,  and  their  walls  remarkably  attenuated. 
The  tricuspid  orifice  was  large,  and  both  auricle  and  ventricle 
were  occupied  by  masses  of  decolorized  fibrin,  connected  through 
the  tricuspid  opening  and  extending  into  the  pulmonary  artery. 
The  left  auricle  was  greatly  dilated,  and  the  left  ventricle  was 
dilated,  and  its  walls  soft  and  greatly  thinned.  There  was  no 
valvular  disease  whatever.  The  substance  of  the  heart  was  of  a 
dark  fawn  colour,  but  not  fatty. 

It  is  not  improbable  that  at  the  date  of  the  first  observation 
of  intermittence  of  the  heart,  viz.,  in  May,  1866,  latent  pericar- 
ditis existed ;  and  in  July  of  the  following  year  the  muffled 
character  of  the  first  sound  may  have  been  due  to  liquid  effu- 
sion into  the  pericardium,  which  was  subsequently  absorbed,  and 
followed  by  adhesion  and  calcareous  conversion  of  the  adven- 
titious matter. 

I  conclude  that  in  the  foregoing  case  atrophy  of  the  heart  was 
due  to  the  twofold  cause  of  general  malnutrition  and  special 
interference  with  the  nutrition  of  the  heart,  arising  from  the 
close  adhesion  of  the  pericardium.  Calcification  of  the  adven- 
titious connective  tissue  was  a  subsequent  event,  and  likewise 
an  example  of  atrophic  degeneration  with  deposition  of  cal- 
careous particles. 

Case  XL. — Scirrhus  of  the  Mesentery ;  Death  hy  Peritonitis  from 
Sloughing  of  the  Intestines  and  Effusion  of  their  Contents. 
General  Adhesion  and  Calcification  of  the  Pericardium; 
Simple  Atrophy  and  Granular  Degeneration  of  the  Heart. 

A  poor  man  named  P.,  a  native  of  North  "Wales,  aged  forty- 
three  years,  was  admitted  into  hospital  on  the  26th  November, 
1872,  on  the  recommendation  of  my  friend  Dr.  Eoberts  of  Port- 
madoc.  He  had  complained  for  six  months  previously  of  occa- 
sional dull  pain  in  the  abdomen,  and  irregularity  of  the  bowels, 
and,  when  admitted,  he  was  much  emaciated.  He  suffered  from 
dull  remittent  pain  in  the  hypogastrium,  which  was  aggra- 
vated whenever  the  bowels  were  confined ;  a  hard,  rugged,  and 
movable  tumor  was  detected  in  the  right  iliac  fossa ;  there  was 
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occasional  diarrhoea',  the  stools  being  free  from  fecal  odour,  and 
resembling  liquid  mortar.  The  pulse  was  quick  and  small,  but 
regular,  precordial  dulness  limited  in  extent,  and  cardiac  im- 
pulse remarkably  feeble ;  the  sounds  were  weak  but  clear,  and 
unattended  with  murmur.  A  few  days  before  his  death,  which 
took  place  on  the  31st  December,  the  abdomen  became  inflated 
and  tender,  and  owing  to  this  twofold  cause  the  tumor  became 
imperceptible  to  the  touch. 

Post  mortem.  Sloughing  and  perforation  of  the  lower  portion 
of  the  ileum  had  taken  place,  and  peritonitis  had  been  set  up. 
A  large  mass  of  scirrhus,  readily  broken  up,  and  partly  detached, 
and  stained  by  the  effused  faeces,  occupied  the  folds  of  the  mesen- 
tery adjacent  to  the  caecum.  A  small  scirrhous  nodule  was  found 
in  the  walls  of  the  cystic  duct,  obstructing  the  passage.  The  gall 
bladder  was  distended  with  bile.  No  scirrhus  existed  elsewhere 
in  the  abdomen  or  in  the  chest. 

The  heart-was  reduced  in  volume ;  it  weighed  only  six  ounces. 
The  muscular  substance  was  of  a  dun-brown  colour,  firm  to  the 
touch,  and  in  the  granular  stage  of  degeneration ;  the  cavities  and 
walls  were  relatively  normal ;  the  great  vessels  and  the  coronary 
arteries  were  reduced  in  size  proportionately  to  the  heart,  but 
they  were  otherwise  unaffected.  The  pericardium  was  univer- 
sally and  firmly  attached  to  the  heart,  and  corrugated  ;  and  the 
adventitious  connecting  medium  was  the  seat,  near  the  base  of 
the  heart,  of  several  plates  of  osteoid  formation,  and  of  two  so 
called  cartilaginous  laminae.  The  latter,  examined  microscopi- 
cally, were  found  to  consist  of  nucleated  fibroid  tissue,  resembling 
non-striated  muscular  fibre  after  treatment  with  acetic  acid.  No 
cartilage  corpuscles  or  lacunae  existed. 

Atrophy  of  the  heart  in  this  case  was  of  later  date  than  adhe- 
sion of  the  pericardium,  as  shown  by  the  corrugated  state  of  the 
latter,  and  was  a  consequence  of  the  general  failure  of  nutrition 
arising  from  the  cancerous  cachexy.  As  in  the  preceding  case, 
the  formation  of  osteoid  and  chondroid  substance,  in  connexion 
with  the  products  of  antecedent  pericarditis,  was  the  result  of 
failure  of  nutrition,  and,  in  my  opinion,  coeval  with  atrophy  of 
the  heart. 
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CASE  XLI. — Leucocythosmia.   Cirrhosis  of  the  Liver,  and  Concen- 
tric Atrophy  of  the  Heart. 

A  gentleman,  who  had  been  a  veterinary  surgeon  in  the  army, 
and  had  served  in  India  for  seven  years,  came  under  my  notice 
professionally  on  the  18th  September,  1862.  He  had  been  inva- 
lided, and  after  his  return  from  India,  had  undergone  a  course  of 
mercury  for  secondary  syphilis.  He  was  of  very  delicate  frame, 
pale,  nervous,  and  emaciated.  The  appetite  was  capricious,  the 
bowels  irregular,  and  sleep  was  obtained  only  by  the  free  use  of 
opium.  The  spleen  was  manifestly  enlarged ;  but  no  other  or- 
ganic disease  could  be  detected.  He  continued  under  my  treat- 
ment for  nine  months.  During  that  time  he  suffered  from  slight 
neuralgic  pains  in  various  parts  of  the  body,  from  periostitis  of 
the  tibia  and  of  the  cranium,  and  he  had  an  attack  of  testitis. 
The  urine  frequently  exhibited  a  copious  precipitate  of  lithate 
of  ammonia.  In  the  course  of  the  winter,  cachectic  ulcers,  ap- 
parently syphilitic,  appeared  upon  the  legs,  and  the  feet  became 
swollen.    He  was  frequently  unable  to  take  food  of  any  kind. 

In  the  succeeding  summer,  under  the  advice  of  an  eminent 
physician,  he  visited  Barege  and  drank  the  waters ;  but,  after 
six  months'  residence  there,  he  returned  in  no  degree  improved. 
Whilst  at  Barege  he  suffered  from  continual  diarrhoea,  which  lie 
attributed  to  the  use  of  the  waters ;  the  ulcers  upon  the  legs, 
however,  had  healed. 

I  saw  him  again  in  September,  1864,  when,  in  addition  to 
anasarca,  there  was  ascites ;  and  on  the  23rd  November  he  be- 
came a  private  patient  of  the  Mater  Misericordise  Hospital.  He 
now  began  to  suffer  much  from  flatulent  distention  of  the  large 
intestine.  A  drop  of  blood,  obtained  from  his  finger  by  pricking 
with  a  needle,  exhibited  an  excess  of  white  corpuscles,  which 
almost  equalled  the  red  corpuscles  in  number.  The  ascites  in- 
creased rapidly,  and  his  debility  became  extreme.  The  dejecta 
from  the  bowels,  which  were  constipated,  were  of  a  light  colour, 
and  exceedingly  fetid ;  there  was  no  trace  of  jaundice.  . 

He  died,  worn  out,  on  the  21st  December. 

At  the  examination  of  the  body,  the  left  pleural  cavity  was 
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found  nearly  full  of  serum,  and  the  lower  portion  of  the  left  lung- 
compressed.  The  right  lung,  which  was  emphysematous,  pre- 
sented five  lobes  instead  of  three.  The  heart  was  very  small, 
not  exceeding  that  of  a  child  of  five  years ;  the  right  cavities 
were  in  all  respects  normal,  proportionately  to  the  size  of  the 
heart ;  but  the  left  ventricle  was  in  the  condition  of  concentric 
atrophy,  its  walls  being  much  thickened,  and  its  cavity  reduced 
in  size.  The  substance  of  the  heart  and  its  valves  was  structu- 
rally sound. 

There  was  a  large  collection  of  serum  in  the  peritoneum,  and 
the  spleen  was  greatly  enlarged.  The  liver  was  in  an  early  stage 
of  cirrhosis,  and  the  gall  bladder  was  distended  with  bile.  The 
kidneys  were  somewhat  enlarged,  and  exhibited  a  few  patches  of 
fatty  degeneration.  Attached  by  a  fine  pedicle  to  the  posterior 
false  ligaments  of  the  bladder,  were  four,  small,  round  bodies,  of 
a  yellow  colour  and  smooth  surface,  consisting  of  a  cortex,  which 
was  composed  of  small  cells,  and  an  enclosed  plexus  of  capillary 
blood-vessels.  For  a  more  full  report  of  this  case,  the  Proceed- 
ings of  the  Diiblin  Pathological  Society,  New  Series,  Vol.  ii.,  Part 
ii,  18G4,  may  be  consulted. 

It  is  scarcely  necessary  to  remark  that  the  foregoing  case  illus- 
trates atrophy  of  the  heart  produced  by  a  general  or  constitu- 
tional cause  of  a  non-malignant  character ;  namely,  the  peculiar 
and  probably  specific  bloocl-crasis,  known  as  leucocytkeernia. 

The  three  forms  of  atrophy  of  the  heart  mentioned  at  the  out- 
set, will  be  found  exemplified  in  the  preceding  cases. 

I  shall  now  proceed  to  the  consideration  of  the  special  or 
heteroplastic  diseases  of  the  substance  Of  the  heart. 

These  may  be  discussed  under  the  following  heads,  viz. : 

1.  Fatty  disease. 

2.  Fibroid. 

3".  Cancerous. 

4.  Syphilitic. 

5.  Hydatid. 

6.  Tubercle. 

In  the  discussion  of  these  various  subjects  the  above  order 
will  not  be  strictly  observed. 
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Fatty  disease,  of  the  heart,  as  conventionally  interpreted,  in- 
cludes two  conditions  of  that  organ  which  differ  widely  in  regard 
to  their  genesis,  the  anatomical  lesion  involved,  the  degree  of 
impairment  of  function,  and  the  benefit  to  he  expected  from 
treatment.  These  are,  fatty  deposition  or  infiltration ;  and  fatty 
degeneration. 

Fatty  deposition  or  growth  is  simply  an  extension  into  the 
domain  of  disease  of  the  physiological  process  of  "  growing  fat." 
It  consists  in  the  absorption  by  cells  of  free  fat  from  the  blood. 
The  connective  tissue  corpuscles  of  the  sub-cutaneous  areolar 
tissue,  of  that  of  the  orbit,  mesentery,  etc.,  perform  this  process 
normally ;  and  abnormally,  the  hepatic  cells,  and  the  corpuscle's 
of  the  perimysium.  It  occurs  more  readily  when  there  is  excess 
of  free  oil  in  the  blood. 

From  the  mode  of  its  production,  fatty  infiltration  of  the  heart 
must  be  located  externally  to  the  sarcolemma  of  the  muscular 
fibres ;  and  in  this  situation  it  is  exhibited  in  the  form  of  fat 
cells  of  average  size  and  configuration.  In  both  these  respects 
fatty  infiltration  differs  anatomically  from  fatty  metamorphosis, 
as  will  be  presently  shown. 

In  fatty  infiltration,  function  is  not  abolished  by  destruction 
of  tissue ;  it  is  only  mechanically  impeded  by  encumbrance  and 
by  partial  absorption  of  the  muscular  fibre;  and,  finally,  it  is 
much  less  grave  prospectively,  and  more  amenable  to  treatment 
than  fatty  metamorphosis.* 

It  may  be  conveniently  divided  into  superficial  and  inter- 
stitial infiltration  of  the  heart,  as  proposed  by  Quain.  Of  these, 
the  former  is  normal,  and  the  latter  abnormal,  anatomically  con- 
sidered. 

Fatty  metamorphosis^  or  degeneration  of  cellular  structures, 
consists,  according  to  Eindfleisch,  in  a  decomposition  of  the 
amalgam  of  albumen  and  fat,  of  which  the  cells  are  composed, 
the  fat  being  set  free,  and  in  muscle  collecting  in  the  form  of 

*  Rindfleisch  Pathological  Histology,  New  Sydenham  Society's  edition,  1872, 
vol.  i. 

|  Fatty  metamorphosis,  as  employed  by  Rokitansky,  means  deposition  of  fat  cells 
between  the  muscular  fibres ;  not  transformation  of  the  sarcous  elements  into  oil-clots, 
as  implied  in  the  text, 
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groups  of  oil  dots  in  the  interfibrillary  protoplasm  of  the  fibres. 
This  aggregation  may  be  observed  especially  around  the  nuclei, 
owing  to  the  large  size  of  the  spaces  formed  here  for  their  recep- 
tion by  divarication  of  the  adjacent  fibrillse  * 

Hoppe-Seyler,  Burdach,  Kemmerich,  Voit,  and  Ssubotin  have 
shown  that  fat  may  be  the  product  of  the  retrograde  metamor- 
phosis of  albuminoid  bodies.*}* 

Fatty  metamorphosis  of  cells  occurs  normally  in  the  epithe- 
lium ;  for  example,  in  that  of  the  lactiferous  and  the  sebaceous 
glands.  But  when  it  occurs  pathologically  it  is  due  to  a  derange- 
ment of  proportion  between  the  means  of  nutrition  and  the 
structure  to  be  nourished;  and  such  disproportion  may  result 
either  from  a  diminution  of  the  nutriens,  or  an  increase  of  the 
nidriendum.\ 

Defect  of  pabulum  may  arise  from  a  local  or  from  a  general 
cause.  As  examples  of  the  former  may  be  adduced,  obstruction 
of  the  coronary  arteries  by  atheromatous  or  calcareous  change  in 
their  coats,  or  by  fibrinous  thrombosis  or  embolism,§  and  the 
disturbance  of  circulation  arising  from  the  inflammatory  pro- 
cess. 

In  parts  recently  inflamed  there  is  an  inadequate  supply  of 
pabulum,  not  only  from  the  attendant  disturbance  of  circulation, 
but  likewise  from  mechanical  arrest  to  the  transit  of  nutrient 
material  by  massive  proliferation  of  corpuscular  elements.  To 
the  derangement  caused  by  the  defective  supply  of  nutriment 
thence  arising,  may  be  added  that  resulting  from  increase  of  par- 
enchyma by  inflammatory  products. 

Fatty  degeneration  of  the  heart  may  likewise  arise  from 
general  failure  of  nutrition  (and  this  is  its  most  frequent  cause), 
whether  from  absolute  want  of  the  elements  of  a  wholesome 
and  sufficient  dietary,  as  amongst  the  poor ;  from  failure  of 
tissue-assimilation;  or  from  failure  of  circulation  through  athero- 

*  Antea,  p.  596. 

t  Doctor  Macalister,  in.  Dublin  Quarterly  Journal,  August,  1870. 
J  Rindfleisch,  opus  citat. 

§  It  is  generally  held  that  the  tissue-change  which  takes  place  in  the  heart,  con- 
secutive to  thrombosis  or  embolism  of  the  coronary  arteries,  being  the  result  of  an 
acute  cause,  is  softening  rather  than  fatty  degeneration. 
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matous  change  of  the  arterial  coats.  To  these  changes  gouty- 
subjects  of  middle  or  advanced  age  are  especially  liable ;  hence 
the  frequent  association  of  gout,  arterial  atheroma,  and  fatty  de- 
generation of  the  heart.  Whether  imperfect  disintegration  of 
albuminous  substances  in  the  liver  is  the  cause  of  lithsemia, 
gout,  and  atheroma,  as  Dr.  Murchison,  with  good  reason,  sus- 
pects to  be  the  case,*  it  is  certain  that  atheromatous  degenera- 
tion of  the  aorta  and  coronary  arteries  is  the  most  frequent 
precursor  of  fatty  degeneration  of  the  heart. 

Poisoning  by  phosphorus  has  been  also  an  occasional  cause 
of  fatty  degeneration  of  the  heart  and  other  viscera.  Several 
examples  of  this  kind  may  be  found  in  the  works  of  Orfila  and 
Taylor ;  and  a  very  striking  example  has  been  published  by  Dr. 
Habershon.-(-  A  woman,  aged  twenty-eight,  took  by  mistake  a 
quantity  of  rat  poison,  containing  about  five  grains  of  phos- 
phorus. She  exhibited  the  usual  symptoms  of  phosphorus- 
poisoning,  and  died  on  the  fifth  day  after  the  occurrence.  The 
liver,  spleen,  kidneys,  and  heart,  as  well  as  the  voluntary  muscles, 
were  in  a  state  of  fatty  degeneration.  In  the  "  Year-Book  "  of  the 
New  Sydenham  Society  for  1860,  a  case,  published  by  Lewinsky, 
is  referred  to,  in  which  death  followed  the  taldng  of  a  large  dose 
of  phosphorus,  and  the  liver  was  found  to  be  "  lardaceous." 

In  the  volume  of  the  same  publication  for  1863,  another  case 
of  the  same  kind  is  quoted  from  the  writings  of 'Bucquoy,  in 
which  the  brain  was  found  to  have  undergone  fatty  degenera- 
tion. 

"When  clue  to  obstruction  of  the  coronary  artery,  or  to  a 
general  cause,  fatty  metamorphosis  would  be  "primary  "  and 
when  dependent  upon  preceding  inflammation,  it  would  be  "  se- 
condary," as  classified  by  Quain.  In  this  latter  category  I  would 
include  fatty  transformation  of  the  substance  of  the  heart,  super- 
vening upon,  or  seco'hdary  to,  hypertrophy. 

Doctor  Ponfick  proposes  the  division  of  fatty  degeneration  of 
the  heart  into  the  "senile"  or  " plethoric ;"  and  the  "anaemic." 
The  subjects  of  the  former  are  aged  and  fat,  the  arteries  are  de- 
generate, and  the  costal  and  tracheal  cartilages  are  calcified. 

*  Croonian  Lectures,  British  Medical  Journal,  -187 i. 
t  Medico-Chirurgical  Transactions,  vol.  1.,  1867. 
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The  fibres  of  the  heart  frequently  exhibit  pigmentary  as  well  as 
fatty  change. 

The  subjects  of  the  second,  or  anaemic  form,  are  young  and 
attenuated.  There  is  slight  fatty  change  of  the  internal  and 
middle  coats  of  the  arteries,  defect  of  red  blood  corpuscles  and 
fibrin,  and  relative  excess  of  white  corpuscles.  He  adds,  that  in 
the  former  cases  the  fatty  change  is  usually  local,  and  in  the 
latter  it  is  general.* 

Quain  notices  the  frequent  association  of  recurrent  haemorr- 
hage with  fatty  degeneration  of  the  heart  in  young  persons,  and 
Virchow  states  that  fatty  degeneration  of  the  heart  is  a  common 
accompaniment  of  chlorosis.-f- 

Having  thus  shown  that  there  are  two  distinct  forms  of  fatty 
disease  of  the  heart,  and  defined  briefly  their  genesis  and  ana- 
tomical differences,  I  shall  proceed,  in  the  next  place,  to  give  a 
succinct  but  necessarily  imperfect  history  of  the  subject.  For 
the  materials  of  this  sketch,  prior  to  1850, 1  am  mainly  indebted 
to  the  able  and  exhaustive  memoir  of  Dr.  Quain.  j 

It  is  necessary,  however,  to  mention  at  the  outset,  that  owing 
to  the  disadvantage  of  a  total  want  of  acquaintance  with,  or  an 
imperfect  appreciation  of,  the  distinction  between  fatty  growth 
and  fatty  degeneration,  under  which  the  early  writers  on  this 
subject  were  placed,  a  certain  amount  of  confusion  and  obscurity 
was  unavoidable  in  their  description  of  symptoms  and  anatomi- 
cal lesions.  Hence,  it  will  be  necessary,  in  the  classification  of 
symptoms  which  have  been  assigned  to  fatty  disease  of  the  heart 
generally,  to  distinguish  carefully  between  those  which  are  proper 
to  the  one  and  to  the  other  form,  respectively. 

Hippocrates  remarks,  that  "  persons  who  are  naturally  very 
fat  are  apt  to  die  earlier  than  those  who  are  slender  ;"§  and 
Celsus,  that  "  whilst  thin  persons  are  feeble,  fat  persons  are  un- 
endiiring."  || 

*  London  Medical  Record,  February  19th,  1873,  quoted  from  Berliner  Elinische 
WocJienschrift,  1873. 
t  Ibid.,  January  8th,  1873. 
+  Medico- Chirurgical  Transactions,  vol.  xxxiii. 
§  Works  translated  by  Adams,  Aphorism  44. 

II  "Graoile  corpus  infirmum  ;  obesum  hebes- est De  Re  Medica,  liber  ii.,  sec.  i. 
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Galen  alludes  merely  to  the  inconvenience  of  corpulence,  and 
to  the  necessity  and  the  means  for  reducing  it.* 

Harvey  describes  the  heart  of  old  Parr,  who  died  in  1635,  as 
laden  with  fat.f 

Lancisi  likewise  alludes  to  fatty  accumulation  upon  the  hearty 
And  Morgagni  gives  some  examples  of  this  condition,  of  which 
the  following  deserves  special  notice  on  account  of  the  symp- 
tom of  fainting  exhibited. 

A  very  fat  woman,  aged  seventy-five  years,  subject  to  fainting 
fits  (" quasi-deliquia")  died  suddenly.  The  mediastinum  and 
the  heart  were  loaded  with  fat,  and  death  had  occurred  by  rup- 
ture of  the  left  ventricle  on  its  posterior  surface.§ 

Corvisart  had  never  seen  an  example  of  fatty  change  of  the 
fibres  of  the  heart,  but  alludes  to  it  as  having  been  witnessed  by 
others.  He  had,  however,  frequently  met  with  examples  of  fatty 
accumulation  upon  the  heart,  and  admits  that  this  condition  may 
be  the  cause  of  sudden  death.  || 

It  would  appear,  therefore,  that  to  Corvisart,  although  he  had 
very  little  personal  experience  of  the  disease,  is  due  the  merit  of 
having  been  the  first  to  recognize  the  distinction  between  the 
two  forms  of  fatty  change  of  the  heart. 

Laennec,  whilst  describing  minutely  the  different  forms  of 
"  softening  of  the  heart,"1T  does  not  even  allude  to  accumulation 
of  fat  upon  it,  or  to  fatty  transformation  of  its  substance. 

Doctor  A.  Duncan  junior,  in  1816,  published  the  case  of  a 
female,  aged  twenty-two  years,  who  died  rather  suddenly  after 
severe  and  protracted  pain  in  the  region  of  the  heart.  The  peri- 
cardium was  found  universally  adherent,  and  the  substance  of 
the  heart,  to  the  depth  of  two-thirds  of  its  thickness,  replaced 
by  fat.** 

In  1818  Cheyne  published  his  well  known  case,  which  merits 
special  notice  in  a  historic  summary  of  this  subject,  because  cer- 

*  Methodus  Medendi,  liber  xiv.,  c.  xv. 

+  Works  translated  by  Willis,  Sydenham  Society,  p.  590. 

J  De  Motu  Cordis,  Roma,  1728,  p.  55. 

§  De  Sedibus  et  Causis  Morborum,  epistola  xxvii.,  observation  2. 

||  The  Diseases  of  the  Heart,  Hebb's  translation,  pp.  166  and  168. 
IT  Auscultation  Mediate,  torn,  ii.,  p.  533. 
**  Edinburgh  Medical  and  Surgical  Journal,  1816. 
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tain  specific  symptoms  are  here  for  the  first  time  noticed  in  con- 
nexion with  a  fatty  condition  of  the  heart. 

A  full,  stout,  and  florid  man,  aged  sixty  years,  addicted  to  the 
pleasures  of  the  table,  gouty,  and  subject  to  occasional  attacks 
of  catarrh,  exhibited  for  the  last  few  years  of  his  life  oedema 
about  the  ankles  in  the  evening,  and  occasional  intermittence  of 
the  pidse. 

After  a  long  and  fatiguing  walk  he  had  fluttering  and  palpita- 
tion of  the  heart,  followed  by  a  "  fit,"  which  was  believed  to  be 
apoplectic,  in  which  he  lost  consciousness;  and  the  pulse  became 
irregular  and  unequal.  For  this,  which  was  followed  by  a  sense 
of  fulness  and  pain  in  the  head,  he  was  bled  to  nearly  twenty - 
eight  ounces  within  a  period  of  little  more  than  an  hour ;  and 
shortly  afterwards  he  had  fifteen  leeches  applied  to  the  head. 

Under  this  treatment  he  recovered,  save  as  to  the  pulse,  which 
continued  irregular  and  unequal.  The  feet  and  legs  soon  after- 
wards became  swollen,  and  he  had  a  slight  attack  of  articular 
gout.  He  survived  the  fit  about  two  months,  and  for  the  last 
few  days  of  his  life  the  respiration  was  irregular ;  it  would  cease 
for  a-quarter  of  a  minute,  then  be  feebly  resumed,  increase  gra- 
dually in  rate  and  energy,  and  then  gradually  subside  till  it  was 
again  suspended.  In  Cheyne's  words :  "  For  several  days  his 
breathing  was  irregular ;  it  would  entirely  cease  for  a-quarter  of 
a  minute ;  then  it  would  become  perceptible,  though  very  slow ; 
then,  by  degrees,  it  became  heaving  and  quick;  and  then  it  would 
gradually  cease  again.  This  revolution  in  the  state  of  the  breath- 
ing occupied  about  a  minute,  during  which  there  were  about  thirty 
acts  of  respiration."  Shortly  before  death  he  became  hemiplegic 
(right)  and  aphasic.  The  brain  was  found  congested  over  the 
left  hemisphere.  Two  ounces  of  serum  had  collected  in  the  peri- 
cardium. The  heart  was  three  times  its  natural  size,  and  the 
right  ventricle  was  entirely  converted  into  fat  in  its  lower  part, 
and  very  thin  superiorly.  The  left  ventricle  was  greatly  dilated 
and  converted  into  fat,  save  its  internal  reticular  part  and  papil- 
lary muscles. 

The  valves  were  all  healthy,  but  "  the  aorta  was  studded  with 
steatomatous  and  earthy  concretions."*   The  remarkable  change 

*  Dublin  Hospital  Reports,  vol,  ii.,  p.  216. 
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in  the  rhythm  of  respiration,  of  which  this  case  presents  the 
first  example  on  record,  was  due,  not  to  the  condition  of  the 
heart,  but  to  that  of  the  aorta,  as  will  appear  in  the  sequel. 

Doctor  Gratiloup,  of  Bourdeaux,  gives  the  case  of  a  curate 
of  that  town,  who  died  suddenly  whilst  in  bed.  On  examina- 
tion of  the  body,  the  heart  was  found  greatly  loaded  with  fat, 
and  death  had  resulted  from  rupture  of  the  right  auricle.* 

Mr.  Adams  is  the  next  writer  who  illustrated  this  subject  by 
cases  and  remarks,  which,  studied  even  in  the  right  of  present 
knowledge,  will  be  admitted  by  all  candid  readers  to  possess 
extraordinary  merit  for  originality  and  accuracy.-f* 

All  Mr.  Adams'  cases,  like  those  hitherto  noticed,  are  exam- 
ples of  fatty  growth.^  He  describes  accumulated  fat  on  the 
heart,  a  thin  layer  of  muscle  only  remaining  internally,  and 
expresses  the  opinion  that  death  in  such  cases  may  be  sudden, 
and  preceded  by  the  usual  symptoms  of  apoplexy.  The  two 
following  cases  are  examples  : 

A  gentleman  sixty-eight  years  of  age,  had,  in  the  course  of 
seven  years,  no  less  than  twenty  pseudo-apoplectic  fits,  in  which 
the  breathing  was  stertorous  and  irregular,  and  the  pulse  slow ; 
but  no  paralysis  had  succeeded.  He  was  usually  heavy  and  le- 
thargic, and  the  memory  failed  at  the  approach  of  these  fits.  At 
the  autopsy,  both  ventricles  were  found  laden  with  fat,  mus- 
cular tissue  to  the  depth  of  a  line  only  remaining  on  the  internal 
surface. 

A  physician,  aged  sixty-eight  years,  who  had  had  fainting  fits 
with  momentary  loss  of  consciousness  several  times  in  the  course 
of  the  last  ten  years  of  his  life,  was  suddenly  seized  with  pain  in 
the  chest,  vertigo,  and  dyspnoea,  on  making  an  unusual  effort 
with  his  arms  lifted  above  his  head.  For  six  weeks,  during  which 

*  Archives  Generates  de  Midecine,  1822. 
f  Dublin  Hospital  Reports,  vol.  iv.,  1827. 

+  Doctor  Ormerod  has  stated  incorrectly,  that  the  cases  published  in  Dublin,  prior 
to  1849,  were  examples  of  fatty  degeneration,  which  he  designates  as  ''  the  Dublin 
form  "  of  fatty  heart.  I  have  carefully  looked  into  all  the  cases  recorded  in  Dublin, 
and,  with  the  exception  of  those  published  by  Drs.  Townsend  and  Stokes,  I  have 
failed  to  discover  amongst  them,  previous  to  1849,  any  examples  of  fatty  degenera- 
tion, entitled  to  be  so  regarded  from  the  description  of  them  given  by  their  authors. 
Of  fatly  growth,  the  cases  published  in  Dublin  before  that  date  are  numerous  ;  and 
since  then,  both  forms  have  been  amply  illustrated  by  the  Dublin  School. 


FATTY  DEGENERATION. 


603 


he  lived  subsequently,  there  was  no  pulse  to  be  felt  in  any  of 
the  arteries  of  his  body,  and  no  cardiac  impulse  beyond  slight 
fluttering.  He  died  worn  out,  and  in  a  state  of  coma.  The 
heart  was  found  large,  and  loaded  with  fat  ;  the  aortic  valves 
were  completely  calcified,  and  the  first  inch  of  the  coronary 
arteries  was  calcified  and  entirely  closed. 

Doctor  Townsend  published*  two  cases  of  sudden  death  by 
rupture  of  the  left  ventricle  in  aged  subjects.  The  walls  of  the 
left  ventricle  were  "  pale,  soft,  and  flabby,"  and,  in  the  seat  of 
rupture,  in  an  advanced  state  of  fatty  degeneration.  At  the  base 
of  the  heart,  and  in  the  sulci,  there  was  a  thick  layer  of  fat ;  and 
the  walls  of  the  right  ventricle,  which  was  more  than  half  an 
inch  thick,  was  composed  of  fat,  with  a  layer  of  muscle,  of  only 
the  thickness  of  paper,  on  its  internal  surface.  In  both  these 
cases  the  coronary  arteries  were  extensively  calcified  and  par- 
tially closed.  To  this,  as  the  cause  of  imperfect  nutrition  of  the 
heart,  Dr.  Townsend  attributes  the  fatty  change  which  the  organ 
had  undergone.  He  likewise  adverts  to  the  absence  of  ulceration 
in  the  seat  of  rupture,  and  dwells  upon  the  adequacy  of  fatty 
deposition  and  softening  of  the  walls  of  the  heart,  to  account  for 
this  accident. 

Doctor  C.  J.  B.  Williams  alludes  to  the  subject  of  fatty  soft- 
ening of  the  heart. -f* 

Professor  E.  W.  Smith  was  the  next  contributor  to  the  eluci- 
dation of  this  subject.  He  published  two  remarkable  cases,  in 
which  death  occurred  so  soon  after  admittance  to  hospital,  that 
no  opportunity  was  presented  for  noting  symptoms.  In  both 
cases  the  heart  was  laden  with  adeps,  and  free  oil  was  found  in 
the  Mood.  He  expressed  the  opinion,  since  confirmed  by  the 
highest  authorities  in  pathology,  that  the  free  oil  found  in  the 
blood  in  these  cases  was  of  "constitutional  origin,"  and  due  to 
imperfect  assimilation,  being  an  excess  of  the  fat  normally  found 
in  the  blood.J 

Doctor  Latham,  in  1839-40,  recorded  four  cases,  all  of  which 
were  good  examples  of  fatty  accumulation  and  fatty  degenera- 

*  Dublin  Journal  of  Medical  and  Chemical  Science,  1832,  vol.  i.,  p.  165. 

t  Pathology  and  Diagnosis  of  Diseases  of  the  Chest,  third  edition,  1835,  p.  191. 

X  Dublin  Journal,  vol.  ix.,  July  1st,  1836. 
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tion  combined.  All  four  patients  were  males,  and  over  sixty 
years  of  age,  and  two  at  least  of  the  four  were  gouty.  Two  of 
the  patients  were  subject  to  fainting  fits ;  and  in  these,  circum- 
scribed aneurism  of  the  left  ventricle  existed  in  conjunction 
with  a  fatty  state  of  the  heart,  but  rupture  of  the  heart  had  not 
taken  place,  and  death  occurred  by  syncope.  In  the  two  re- 
maining cases,  rupture  of  the  septum  ventriculorum  was  the 
immediate  cause  of  death;  one  of  the  patients  surviving  the 
occurrence  of  this  accident  eighteen  hours,  and  the  other  three 
days,  as  judged  by  the  final  symptoms.  Both  these  patients  had 
had  one  or  more  attacks,  resembling  angina  pectoris,  in  their  last 
illness. 

Doctor  Latham  held  that  a  fatty  state  of  the  heart,  however 
advanced,  did  not  admit  clinically  of  positive  diagnosis ;  its 
symptoms  and  signs  warranted  only  "  a  probable  conjecture ;" 
and  even  these  were  due,  not  to  the  structural  alteration  in  the 
heart,  -but  to  the  associated  condition  of  dilatation  which  usually 
supervenes  at  an  advanced  stage  of  the  affection.* 

Four  years  later,  Mr.  Carmichael  published  an  example  of 
both  forms  of  fatty  change  of  the  heart  combined  in  the  same 
individual.  A  clergyman,  aged  upwards  of  sixty  years,  temper- 
ate, but  for  a  long  time  subject  to  palpitation  and  fainting  fits, 
died  suddenly,  with  symptoms  of  apoplexy,  whilst  at  a  wedding- 
breakfast. 

On  the  day  succeeding  that  on  which  he  died,  the  superficial 
veins  of  the  forehead  became  turgid  with  air,  and  crepitant. 
The  heart  was  covered  with  fat ;  the  walls  of  the  right  ventricle, 
reduced  to  two  lines  in  thickness,  were  almost  entirely  composed 
of  fat,  the  remaining  muscular  tissue  being  greasy  and  readily 
broken  clown.  The  left  cavities  presented  a  similar  condition, 
but  in  a  less  degree."f" 

In  the  same  session  (1840-41),  Mr.  Fleming  communicated  to 
the  Pathological  Society  the  particidars  of  a  case  of  a  similar 
character,  but  more  valuable,  because  of  the  history  of  the 
patient's  last  illness,  extending  over  several  months,  which  he 
possessed.    A  gentleman,  aged  forty-five  years,  was  rather  sud- 

*  Lectures,  vol.  ii.,  leoture  xxvi. 

t  Proceedings  of  the  Pathological  Society  of  Dublin,  Session  1840-41. 
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denly  seized  with  nocturnal  dyspnoea  and  palpitation,  and 
shortly  afterwards  with  loss  of  consciousness  and  hemiplegia. 
This  latter  attack  lasted  five  hours,  and  during  its  continuance 
the  prdse  was  nearly  imperceptible.  Under  the  use  of  a  mustard 
foot-hath,  a  sinapism  to  the  nape,  and  the  administration  of 
camphor  and  ammonia,  recovery  took  place.  There  were  four 
similar  attacks  between  March  and  November,  all  of  which 
were  attended  with  jaundice,  and  were  successfully  treated  in 
the  same  way.  The  heart's  action  was  strong,  and  accompanied 
with  bruit  de  soufflet;  the  radial  pulse  was  small  and  feeble, 
and  occasionally  imperceptible.  The  application  of  even  a  single 
leech  caused  alarming  weakness,  and  there  was  extreme  intole- 
rance of  opium ;  death  was  caused  by  another  disease.  The 
mitral  valve  was  thick  and  incompetent,  the  left  auriculo- 
ventricular  opening  very  large,  and  there  was  excentric  hyper- 
trophy of  the  left  ventricle.  The  lungs  were  congested,  partially 
emphysematous,  and  contained  some  apoplectic  nodules.-  The 
state  of  the  substance  of  the  heart  was  not  mentioned ;  but,  from 
the  symptoms,  I  think  it  may  be  regarded  as  fatty. 

Doctor  Stokes  recorded  the  particulars  of  a  case  of  sudden 
death  by  syncope  in  a  man  aged  fifty  years,  with  haggard  ex- 
pression of  face,  weak,  but  regular  pulse,  and  feeble  action  of 
the  heart,  the  sounds  being  faint,  but  distinct.  The  right  ven- 
tricle was  found  loaded  with  fat,  the  left  ventricle  soft  and 
flabby,  and  the  valves  all  sound.* 

In  1846  the  following  case  was  likewise  noted  by  the  same 
observer.  A  man  aged  fifty  years  was  admitted  into  the  Meath 
Hospital.  He  was  very  weak.  The  pulse  varied  from  35  to  40, 
but  was  regular.  A  systolic  murmur  existed  in  the  ascending 
aorta,  loudest  at  the  right  second  costal  cartilage.  Death  was 
sudden.  The  heart  was  soft  and  flabby,  and  covered  by  a  thick 
layer  of  fat.  The  aortic  valves  were  diseased,  and  the  orifice 
narrowed.    The  aorta  was  atheromatous. f 

Vicq-d'Azyr+  and  Partridge§,  in  1847,  published  examples 

*  Proceedings  of  Pathological  Society,  November  25th,  1843  ;  Dublin  Journal,  vol.  i., 
new  series,  p.  491. 

+  The  Diseases  of  the  Heart  and  Aorta,  p.  312. 
%  (Euvres  par  Moreau,  torn,  v.,  p.  365. 
§  Medical  Gazette,  1847,  p.  944. 
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of  fatty  degeneration  of  the  voluntary  muscles  from  paralysis ; 
and  in  the  same  year  Mr.  Paget's  important  lectures,  illustrative 
of  the  same  subject,  appeared.* 

Doctor  Bellingham  exhibited  before  the  Surgical  Society  of 
Dublin  an  example  of  fatty  accumulation  on  the  heart,  especially 
on  the  right  ventricle,  with  double  aneurism  of  the  arch  of  the 
aorta,  taken  from  the  body  of  a  man  aged  twenty-seven,  who  died 
suddenly  in  a  state  of  syncope.  During  life  this  man  had  exhi- 
bited no  symptoms  indicating  a  fatty  condition  of  the  heart.-f- 

In  the  same  year,  and  before  the  same  Society,  Dr.  Henry 
Kennedy  read  a  valuable  paper  on  the  subject  of  fatty  disease 
of  the  heart ;  but  chiefly  in  advocacy  of  the  treatment  of  that 
disease  by  bodily  exercise.  He  gave  the  particulars  of  two  cases, 
which  seemed  to  be  examples  of  the  compound  form  of  the  affec- 
tion ;  that  is,  of  fatty  accumulation  and  fatty  degeneration  com- 
bined. In  both  cases  the  patients  were  of  advanced  age,  and 
subject  to  fainting  fits  without  loss  of  consciousness.! 

In  the  discussion  of  Dr.  Kennedy's  paper,  Professor  Harrison, 
while  dissenting  from  the  plan  of  treatment  recommended,  ex- 
emplified the  danger  of  exercise  in  fatty  disease  of  the  heart,  by 
reference  to  the  case  of  an  old  gentleman  who,  whilst  making  a 
journey  in  his  carriage,  suddenly  died  in  consequence  of  a  jolt 
of  the  vehicle.  The  heart  was  found  laden  with  fat,  and  its  sub- 
stance in  a  state  of  fatty  degeneration. 

Doctor  Latham  Ormerod  in  this  year  (1849)  formally  recog- 
nized two  distinct  varieties  of  fatty  change  in  the  heart ;  viz., 
fatty  accumulation  on  the  heart  in  fat  persons,  and  fatty  degene- 
ration of  its  substance.  §  The  latter  form  was  that  which  was 
especially  treated  of  in  his  memoir.  This  he  describes  as  exhi- 
bited in  fawn-coloured  patches  on  the  inner  or  outer  surface  of 
the  heart ;  and,  microscopically  examined,  these  patches  are  seen 
to  exhibit  the  following  changes.  The  fibres  immediately  ad- 
joining show  interruption  in  the  continuity  of  the  transverse 
strise,  which  now  appear  as  transverse  lines  of  dark  dots ;  more 

*  London  Medical  Gazette,  1847,  lectures  v.  and  vi. 
+  Dublin  Medical  Press,  vol.  xxi.,  April,  1849. 
t  Ibid.,  vol.  xxii.,  December,  1S49. 
§  London  Medical  Gazette,  vol.  ix.,  p.  739. 
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internally  the  intervals  between  the  clots  are  longer,  and  the 
latter  assume  a  linear  arrangement  in  the  length  of  the  fibre ; 
and  still  nearer  the  centre  they  are  scattered  irregularly,  con- 
stituting the  "  granular  condition,"  or  granular  stage.  Towards 
the  centre  of  these  patches  oil  dots  appear  at  distant  intervals, 
and  finally  they  take  the  place  of  the  dark  granules  within  the 
sarcolemma ;  this  is  the  "  fatty  stage."  The  condition  just  de- 
scribed he  declares  he  has  never  met  with  in  the  auricles.  He 
denies  chemical  "conversion"  into  fat;  but  admits  a  "  substitu- 
tion "  of  fatty  for  the  disintegrated  muscle-particles  in  the  pro- 
cess of  nutrition. 

In  1853,  Paget's  great  work  appeared,  in  which,  amongst  many 
subjects,  that  of  fatty  changes  in  the  heart  is  fully  considered.* 

In  1854,  Dr.  Stokes'  valuable  clinical  treatise-j-  was  published; 
in  it  fatty  change  of  the  heart  in  its  two  forms  is  amply  dis- 
cussed and  illustrated.  Since  that  date  the  contributions  to  the 
pathology  and  the  clinical  history  of  fatty  disease  of  the  heart 
have  been  very  numerous,  and  the  affection  may  be  considered 
to  have  taken  a  recognized  position  in  nosology. 

The  two  forms  of  fatty  change  of  the  heart  are  usually,  but 
not  always  associated,  and  the  ajyparently  opposite  circumstances 
under  which  they  are  met  with  may  serve  to  explain  both  the 
rule  and  the  exceptions. 

Fatty  growth  upon  the  heart  is  most  frequently  associated 
with  general  obesity,  and  occurs  at  that  period  of  life,  and  in 
that  class  of  society,  in  which  deposition  of  fat  is  of  ordinary 
occurrence  in  the  natural  or  physiological  order.  But  beyond  a 
certain  limit,  obesity  is  not  compatible  with  the  active  nutrition, 
or  the  functional  vigour  of  muscle,  because  of  the  impediment  to 
muscular  exercise,  and  the  consequent  impairment  of  muscular 
nutrition,  which  it  involves.  In  many  instances,  also,  it  is  asso- 
ciated with  the  gouty  diathesis  and  the  attendant  atheromatous 
change  in  the  arteries,  by  which  the  nutrition  of  tissue  is  di- 
rectly interfered  with  through  an  inadequate  supply  of  blood. 

*  Lectures  on  Surgical  Pathology,  vol.  i.,  p.  93,  et  sequent.  In  some  valuable  lec- 
tures published  in  the  London  Medical  Gazette  several  years  previously,  Mr.  Paget 
had  fully  recognized  the  distinction  between  fatty  growth  and  fatty  metamorphosis. 

t  The  Diseases  of  the  Heart  and  Aorta. 
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In  many  cases,  likewise,  by  the  mere  weight  of  incumbent  fat, 
muscle  undergoes  absorption  and  atrophy ;  and  where,  as  most 
frequently  happens,  these  concomitant  changes  are  met  with  hi 
the  heart,  even  the  residue  of  muscular  substance  is  unsound. 
Nevertheless  the  portion  of  muscular  fibre  as  yet  unaffected  by 
the  pressure  of  the  adipose  mass,  may,  if  uninfluenced  by  the 
other  causes  of  malnutrition  previously  mentioned,  be  actually 
found  in  a  state  of  textural  integrity.  This  condition  is,  how- 
ever, strictly  exceptional,  and  a  good  illustration  of  it  is  pre- 
sented in  the  subjoined  engraving  (Fig.  XXXIV.)  from  the  heart 


Fig.  XXXIV. 
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Fat  cells  and  muscular  fibre  ;  magnified  24  diameters.    Mr.  B. 

of  Mr.  B.  {vide  Aneurism).  It  will  be  observed  that  whilst  the 
accumulated  fat  has  caused,  by  its  pressure,  aU  but  complete  ab- 
sorption of  the  walls  of  the  right  ventricle,  or  at  least,  has  re- 
placed the  muscular  substance  of  the  walls  nearly  to  their  entire 
depth,  the  thin  muscular  layer  which  remains  is  histologically 
sound.  It  is  further  noticeable  that  the  line  of  union  between 
the  adipose  substance  and  the  muscular  structure  of  the  heart  is 
quite  abrupt,  and  that  no  fatty  infiltration  of  the  latter  has  taken 
place.  In  Fig.  XXXV.  the  adipose  tissue  from  the  surface  of  the 
same  heart  is°represented  still  more  highly  magnified ;  and  in  the 
next  engraving  (Fig.  XXXVI.)  the  unaltered  muscular  fibre, 
equally  magnified,  is  represented. 
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Fig.  XXXV. 


Fat  cells  ;  X  210  diameters.    Mr.  B. 


Fig.  XXXVI. 


Unaltered  muscular  fibre  ;  X  210  diameters.    Mr.  B. 

In  this  case  there  were  present  none  of  the  ordinary  symptoms 
of  fatty  disease  of  the  heart,  except  the  comparatively  insignifi- 
cant one  of  weak  pulse ;  and  no  physical  sign  indicative  of  that 
condition,  with  the  single  exception  of  a  feeble  first  sound. 
Death  took  place  by  rupture  of  a  large  aneurism  of  the  aorta 
into  the  pericardium. 

Judging  from  the  experience  afforded  by  this  single  example 
of  fatty  growth  upon  the  heart,  causing  absorption  in  great  part 
of  its  proper  structure,  but  unattended  with  fatty  infiltration  or 
fatty  degeneration  of  that  portion  of  the  muscular  wall  which 
remained  (and  it  is  the  only  one  of  the  kind  which  has  come 
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under  my  notice),  I  would  say  that  simple  accumulation  of  fat 
upon  the  heart  is,  per  se,  unannounced  by  evidence,  either  gene- 
ral or  special,  sufficient  to  warrant  a  positive  diagnosis.  In  all 
the  examples  of  sudden  death  by  simple  syncope,  or  by  rupture 
of  the  heart,  associated  with  epicardial  growth  of  fat,  which  I 
have  met  with  or  seen  recorded,  there  was  reason  to  conclude, 
where  a  positive  statement  to  that  effect  was  not  made,  that  the 
muscular  substance  of  the  heart  had  undergone,  in  a  greater  or 
less  degree,  the  change  of  fatty  degeneration.  Thus,  it  will  be 
found  that  the  muscular  structure  of  the  organ  was  represented 
as  being  fawn-coloured,  easily  torn,  or  soft  and  flabby.  Any  one 
of  these  statements  would  justify  the  suspicion  of  fatty  change 
of  the  muscular  fibres. 

Fatty  growth  upon  the  heart  is  usually  traceable  to  causes 
identical  with  those  which  give  rise  to  general  obesity;  especially 
to  sedentary  habits,  and  indulgence  in  spirituous  liquors. 

True  fatty  degeneration,  or  transformation  of  the  muscular 
fibres  of  the  heart,  is  a  much  more  serious  affection,  and  differs 
from  the  preceding  genetically  as  well  as  histologically. 

The  pathology  of  this  form  of  the  affection,  quite  irrespectively 
of  the  estimate  which  may  be  formed  by  individuals  of  the  value 
of  pathological  doctrines  generally,  is  of  undoubted  importance  in 
regard  to  its  probable  issue  and  treatment. 

Doctor  Latham  Ormerod  maintained  that  fatty  degeneration  is 
the  product  of  a  veritable  perversion  of  nutrition,  attended  with 
sub-oxidation  of  the  food  and  of  the  tissues,  and  resulting  in 
the  deposition  of  morbid  fat  or  olein*  He  denied  the  identity 
of  adipocire  with  the  product  of  fatty  degeneration. 

This  is  likewise  the  opinion  of  M.  Ch.  Eobin,  who  designates 
the  change  as  "  fatty  substitution."-f- 

Mr.  Paget,  on  the  contrary,  is  of  opinion  that  it  results  from  a 
defect  of  nutrition,  and  consequent  chemical  changes  of  tissue  of 
an  atrophic  character.^ 

Kindfleisch,  as  already  stated,  holds  the  same  opinion. 

Doctor  Quain  regards  the  change  as  physical  or  chemical,  and 

*  St.  Bartholomew's  Hospital  Reports,  vol.  iv.,  1865. 

+  Chimie  Anatomique  ;  see  Flint,  Diseases  of  the  Heart,  second  edition,  1870,  p.  97. 
X  Lectures  on  Surgical  Pathology,  1853,  vol.  i.,  p.  93. 
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analogous  to  the  decay  of  dead  structures  outside  the  body.  It 
is,  therefore,  in  his  opinion,  closely  allied  to,  if  not  identical  with, 
adipocirous  transformation.* 

I  believe  that  fatty  degeneration  of  muscle  is  a  veritable  necro- 
biosis, differing  only  in  degree  from  the  changes  which  take  place 
when  the  controlling  influence  of  tissue-vitality  has  been  entirely 
withdrawn.  In  the  former  case,  the  process  of  tissue-death  is 
slow  and  progressive,  under  the  modifying  influence  of  a  feeble 
and  inadequate  nutrition.  In  the  latter,  nutrition  being  entirely 
and  finally  suspended,  it  is  rapid  and  complete. 

The  circumstances  which  so  impair  the  nutrition  of  the  heart, 
as  to  induce  fatty  transformation  of  its  substance,  may  be  local 
or  general.  In  the  former  case  the  transit  of  nutrient  material 
is  mechanically  obstructed,  as  by  calcification  or  occlusion  of  the 
coronary  arteries,  or  some  of  their  branches.  Thus  a  larger  or 
smaller  district  of  muscle,  according  to  the  extent  of  arterial 
disease,  or  the  size  of  the  vessel  affected,  may  be  partially  or 
wholly  deprived  of  pabulum,  and,  under  the  influence  of  vital  or 
physical  agency,  assume  new  forms  according  to  its  chemical 
affinities. 

Most  authorities  are  agreed  that  a  similar  series  of  changes 
may  be  induced  by  antecedent  inflammation  of  the  substance  of 
the  heart.  Hence  the  gravity  of  myocarditis.  Bouillaud,  Hope, 
Virchow,  and  Bindfleisch  advocate  this  view.f 

Virchow  maintains  that  dilatation  of  the  heart,  as  implying 
antecedent  irritation  or  sub-inflammation  of  its  substance,  has  a 
similar  effect. 

The  constitutional  causes  of  fatty  degeneration  of  the  heart  are 
such  as  interfere  with  general  nutrition.  Amongst  these  may  be 
mentioned,  long  continued  inadequate  supply  of  food,  especially 
if  associated  with  severe  physical  labour,  recurrent  haemorrhage, 
and  tubercular  or  cancerous  marasmus. 

Drs.  Ormerod  and  Quain  call  special  attention  to  the  frequent 
association  of  fatty  degeneration  of  the  heart  with  habitual  loss 
of  blood.    Of  this  I  have  noted  several  examples. 

*  Medico-Chirurgical  Transactions,  vol.  xxxiii.,  1850. 

t  Wagner,  on  the  authority  of  Eeynaud,  states  that  fatty  degeneration  followed 
pericarditis  in  seventeen  out  of  thirty-five  cases  in  his  practice.  (See  Flint,  Diseases 
of  the  Heart,  1870,  p.  98). 
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The  above  mentioned  general  causes,  having  reference  to  insuf- 
ficient nutriment  and  excessive  labour  of  body,  apply  especially  to 
the  poor  and  working  classes.  On  the  other  hand,  those  of  a  local 
character,  involving  atheromatous  or  calcareous  transformation 
of  the  coronary  arteries,  and  inflammatory  softening  of  the  heart, 
are  found  to  operate  in  about  equal  proportion  upon  the  rich  and 
gouty,  and  the  poor  and  ill  fed  members  of  the  community. 

Thus,  whilst  excessive  deposit  of  fat  upon  the  heart  is  the 
almost  exclusive  appanage  of  the  rich,  fatty  degeneration  of  its 
substance  without  excessive  superficial  deposit,  is  apportioned 
about  equally  between  the  rich  and  the  poor.  When  it  is  re- 
membered that,  in  the  great  majority  of  examples  of  fatty  growth 
upon  the  heart,  fatty  degeneration  of  its  muscular  structure  like- 
wise exists,  it  will  be  conceded  that  the  wealthy  classes  of  so- 
ciety enjoy  an  unenviable  preeminence  in  regard  to  liability  to 
fatty  disease  of  the  heart. 

This  conclusion  is  not  quite  in  accord  with  that  at  which 
Quain  has  arrived.  Of  forty-eight  cases  of  both  forms  of  fatty 
change  of  the  heart,  respecting  which  he  has  noted  the  class  of 
society  to  which  the  patient  had  belonged,  sixteen  were  of  the 
upper,  fourteen  of  the  middle,  and  eighteen  of  the  lower  class. 

The  process  of  fatty  transformation  of  the  heart  may  be  con- 
veniently divided  into  three  stages,  as  determined  by  microscopi- 
cal inspection  :  namely,  the  stage  of  granular  transformation  of 
the  fibres  that  of  their  substitution  by  oil  drops,  and  the  stage  of 
their  obsolescence.  Dr.  Ormerod  maintains  that  the  granular  is 
distinct  from  the  fatty  change,  and  involves  no  increase  of  oil  in 
the  muscular  substance.  In  this  opinion  I  cannot  agree  with 
him  and  I  find  myself  rather  in  accord  upon  tins  point  with 
Drs'  Quekett  and  Quain,  who  regard  the  granular  transformation 
of  the  muscular  fibres  as  representing  the  first  stage  of  their  con- 
version into  fat* 

In  this  stage,  the  muscular  fibres  are  well  defined  m  outline, 
and  present  transverse  striatum  with  the  usual  distinctness  over 
a  neater  or  less  extent  of  the  field  of  vision,  but  inversely  as  the 
progress  in  histolytic  change  actually  made.  Over  a  variable 
portion  of  the  field,  likewise,  and  directly  as  the  advance  of  fatty 
*  Leciures-on  Histology,  p.  196,  and  loco  citat. 
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change,  the  transverse  markings  of  the  fibres  are  interrupted,  and 
represented  by  lines  of  dark  molecules  at  right  angles  with  the 
axis  of  the  fibres.  In  certain  parts  of  the  same  section,  and  in- 
dicating a  more  advanced  degree  of  change,  these  transverse 
lines  of  dark  molecules  are  replaced  by  longitudinal  rows  of 
similar  bodies ;  this  is  apparently  due  to  the  twofold  cause  of  de- 
rangement of  mutual  apposition  of  the  fibres,  and  conversion  of 
entire  fibrils  or  strings  of  sarcous  elements  into  minute  oil  dots. 
The  condition  indicated,  under  the  various  transitional  changes 
just  mentioned,  is  represented  in  a  preceding  engraving.  Fig. 
XXXI.,  p.  553,  shows  the  granules  at  a  very  early  period,  when 
the  parallelism  of  the  transverse  series  is  scarcely  deranged ;  and 
Tig.  XXXVII.  (Mary  A.)  subjoined,  shows  the  granular  transfor- 
mation in  a  still  more  advanced  stage. 


Fig.  XXXVII. 


Granular  degeneration. 
(6)  Early  stage  ;  disintegration  of  transverse  strise  into  granules, 
(a)  A  more  advanced  stage  ;  longitudinal  arrangement  of  granules. 
X  222  D.    Case  61  (Mary  A.). 

In  the  further  progress  of  change,  the  minute  dark  granules 
coalesce  and  form  larger  spherules  or  oil  dots,  distinguishable  by 
a  luminous  centre  and  a  dark  outline.  These  differ  considerably 
in  size,  and  are  disposed  at  unequal  intervals  in  the  length  of  the 
fibre.  They  are  usually  crowded  around  the  nucleus,  as  noticed 
by  Paget  and  Eindfleisch.  The  latter  assumes,  but  in  my 
opinion  incorrectly,  that  the  appearance  is  due  to  the  diffusion 
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of  oil  amongst  the  fibrils,  and  its  accumulation  in  the  interstices 
formed  around  the  nucleus  by  their  divarication.  It  is  not  difli- 
crdt  to  satisfy  one's  self  that  the  molecules  of  oil,  when  thus  aggre- 
gated, are  still  within  the  limits  of  the  fibrillary  walls,  and  though 
grouped  around  the  nucleus,  preserve  the  linear  arrangement  of 
the  fibrils.  This  crowding  of  the  oil  dots  within  their  respective 
fibrils,  I  incline  to  attribute  rather  to  the  vital  or  nutritive  at- 
traction of  the  nucleus  than  to  a  simple  mechanical  agency.  In 
a  more  advanced  state  of  transformation,  what  may  be  desig- 
nated the  third  stage,  or  that  of  obsolescence  after  Ormerod, 
the  fibrils  would  seem  to  have  undergone  solution,  and  the 
contained  oil  to  have  become  diffused,  forming  large  oil  drops 
within  the  sarcolemma.  All  appearance  of  definite  structure 
in  the  fibre  is  now  utterly  effaced ;  large  portions  of  it  present 
a  perfect  blank,  and  in  these  situations,  as  determined  by  its 
still  well  defined  outline,  it  is  reduced  in  diameter,  whilst  it  is 
enlarged  or  bulged  out  in  those  portions  where  the  oil  drops 
have  congregated.  It  rarely  happens  that  this  advanced  degree 
of  change  has  extended  beyond  a  very  limited  area,  because  its 
further  progress  is  usually  interrupted  by  death,  arising  from 
rupture  of  the  heart  where  it  has  been  attained,  or  from  syncope 
without  apparent  disintegration  of  structure.  The  accompany- 
ing engravings  (Figs.  XXXVIII.  and  XXXIX,  John  McD.) 
show  the  several  anatomical  peculiarities  of  the  second  and 
third  stages  just  described.  Where  fatty  degeneration  is  due 
to  obstruction  of  minute  branches  of  the  coronary  arteries, 
its  area  is  often  very  limited.     It  not  unfrequently  also  ap- 


Fig.  XXXVIII. 


John  McD.    X  222  diameters. 
Fatty  degeneration  (early  stage).    See  Case  57. 
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Fig.  XXXIX. 


John  McD. 

(1)  Transverse  section  of  fibre  ;  sarcolemma  visible  and  partially  collapsed,  with 

numerous  escaped  oil  dots. 

(2)  Transverse  section  of  fibre  ;  sarcolemma  not  visible. 

(3)  A  fragment  of  a  fibre  seen  in  length,  showing  partial  obsolescence.    The  oil 

drops  are  collected  in  groups  in  the  situation  of  the  nuclei  ;  but  most  of  them 
have  escaped  from  the  sarcolemma.    See  Case  57. 

pears  upon  the  inner  or  outer  surface  of  the  heart,  in  the  form 
of  light  fawn-coloured  spots,  varying  in  size  from  the  dia- 
meter of  a  pin's  head  to  that  of  a  split  pea.  This  appearance 
is  most  frequently  observed  on  the  papillary  muscles  and  fleshy 
columns,  and  is  most  probably  due  to  antecedent  endocarditis 
or  pericarditis,  as  the  neighbouring  serous  surface  is  generally 
opaque,  and  the  endothelium  thickened.  In  either  case,  these 
1iTnitp.fl  areas  present,  as  it  were  in  concentric  circles,  the  dif- 
ferent stages  of  fatty  transformation  above  described ;  the  outer 
zone  exhibiting  the  earliest  condition  of  granular  change,  and 
the  centre  that  of  complete  abolition  of  structure,  as  noticed 
by  Ormerocl.  Whilst,  in  the  majority  of  cases,  superficial  accu- 
mulation of  fat  upon  the  heart  coexists  with  fatty  degeneration 
of  its  substance,  interstitial  or  interfibrous  deposition  of  fat  is 
very  rarely  met  with  in  conjunction  with  fatty  degeneration ;  un- 
less, as  remarked  by  Sir  J.  Paget,  the  oil  which  has  escaped  by 
disintegration  of  the  sarcolemma,  be  so  regarded. 

The  period  of  life  at  which  fatty  degeneration  most  frequently 
occurs,  though  advanced,  is  not  absolutely  limited.  From  Tables 
V.,  VI,  and  VII.  *  comprising  a  total  of  ninety-five  cases  of  fatty 
degeneration  of  the  heart  collected  from  three  sources ;  namely, 
the  Transactions  of  the  Pathological  Society  of  london  since 

*  Vide  p.  648,  et  scq. 
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1850,  those  of  the  Pathological  Society  of  Dublin  subsequent 
to  the  same  date,*  and  my  own  private  records,  I  find  the  fol- 
lowing results  in  regard  to  the  ages  of  the  subjects  of  this  affec- 
tion, given  in  decennial  periods. 


Under  20  years 


20  to  30  years 


30  to  40  years 


40  to  50  years 


50  to  60  years 


60  to  TO  years 


70  to  80  years 


London  Pathological  Society 
Dublin  Pathological  Society 
The  Author's  returns 

London  Pathological  Society 
Dublin  Pathological  Society 
The  Author's  returns 

London  Pathological  Society 
Dublin  Pathological  Society 
The  Author's  returns 

London  Pathological  Society 
Dublin  Pathological  Society 
The  Author's  returns 

London  Pathological  Society 
Dublin  Pathological  Society 
The  Author's  returns 

London  Pathological  Society 
Dublin  Pathological  Society 
The  Author's  returns 

London  Pathological' Society 
Dublin  Pathological  Society 
The  Author's  returns 


=  9 


=  9 


=  6 


=  8 
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From  these  combined  returns,  it  would  appear  that  fatty  de- 
generation of  the  heart  is  most  prevalent  between  the  ages  of 
sixty  and  seventy  years ;  and  next,  between  forty  and  fifty.  The 
youngest  patient  was  five,  and  the  oldest  seventy-nine  years. 
My  own  returns  show  it  to  be  most  common  from  forty  to  fifty 
years,  and  twice  more  frequent  within  that  decennial  period  than 

*  As  Doctor  Quain's  statistics  (Mcdico-Chirurgical  Transactions,  vol.  xxxiii.)  were 
compiled  in  1850,  and  contain  in  abstract  all  the  cases  previously  published,  I 
deemed  it  most  convenient,  and  possibly  most  conducive  to  the  interests  of  medical 
science,  to  take  this  date  as  my  starting  point,  with  the  view  of  presenting  one  un- 
broken series  up  to  the  present  time.  With  that  object  in  view,  I  have,  as  far  as 
was  consistent  with  fulness  of  detail,  assimilated  my  own  returns,  and  those  of  the 
Dublin  Pathological  Society,  to  the  Tables  of  Drs.  Ormerod  and  Quain. 
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between  the  ages  of  sixty  and  seventy.  I  believe,  indeed,  that 
the  disease  under  consideration  belongs  especially  to  the  middle 
period  of  life,  from  forty  to  sixty  years;  40 -5  is  the  average 
given  by  Ormerod. 

With  regard  to  sex,  Bizot  maintains  that  fatty  degeneration 
of  the  heart  is  more  common  in  women  than  in  men.*  Herein 
he  is  undoubtedly  in  error,  as  the  following  summary  will 
show.  Of  a  total  of  55  cases  collected  from  the  London  Patho- 
logical Society's  Transactions,  35  were  males  and  20  females. 
A  total  of  18,  obtained  from  the  Transactions  of  the  Dublin 
Pathological  Society,  furnishes  12  males  and  6  females  ;  and  my 
own  22  cases  yield  17  males  and  5  females.  Thus,  out  of  a  total 
of  95  cases  obtained  from  these  three  sources,  64  were  males, 
and  only  31,  or  less  than  one-half,  were  females.  Of  Ormerod's 
25  cases,  18  were  males  and  7  females ;  and  Quain  found  the 
male  subjects  of  the  disease  more  numerous  than  the  females,  by 
4  to  1. 

The  general  condition  of  the  patients  may  vary  considerably  ; 
9  of  Ormerod's  were  fat,  6  were  thin,  and  2  were  pale.  Amongst 
his  25  cases  there  were  10  inebriates. 

The  duration  of  illness,  from  the  date  of  the  earliest  symptoms 
connected  with  the  disease  to  its  fatal  termination,  varied  in 
Quain's  cases  from  a  minimum  of  two  to  a  maximum  of  16 
years.  In  Table  V.  (London  Pathological  Society),  it  varied 
from  4  days  to  8  years.  In  Table  VI.  (Dublin  Pathological 
Society),  the  extremes  were  8  months,  and  40  years ;  and  in  my 
cases,  3  weeks,  and  16  years.  Ormerod  traced  the  origin  of  the 
disease  to  haemorrhage  in  4  cases,  to  phthisis  in  3,  and  to  ana- 
sarca in  10  cases.  It  is  manifestly  impossible  to  fix,  even  ap- 
proximately, the  date  of  commencement  of  structural  alteration 
of  the  heart.  It  is  only  when  this  has  made  some,  and  even  con- 
siderable progress,  that  it  is  declared  by  symptoms  sufficiently 
pronounced  to  arrest  the  patient's  attention.  Thus,  in  a  mere 
historic  sketch  of  the  case,  the  duration  of  ill  health  is  usually 
under-estimated.  Patients  have  repeatedly  informed  me  that  the 
first  intimation  which  they  had  of  anything  serious  being  amiss 
with  them,  consisted  in  the  sudden  accession  of  violent  pain  in 
*  Memoires  de  la  Societe  cT  Observation,  torn,  i.,  p.  351. 
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the  region  of  the  heart  or  epigastrium,  with  palpitation  and 
dyspnoea  on  making  some  unusual  physical  effort,  or  on  hear- 
ing some  startling  news.  After  this  event  they  have  never  been 
again  in  their  accustomed  health  (see  Cases  23  and  51).  In 
such  cases  a  heart  already  far  advanced  in  disease,  but  hitherto 
competent  to  discharge  the  routine  duties  of  a  quiet  existence, 
has  been  surprised  and  overwhelmed  by  the  sudden  imposition 
of  an  extraordinary  task,  and  never  again  been  able  to  recover  its 
dynamic  equilibrium. 

Again,  in  a  case  where  structural  disease  of  the  heart  had 
never  been  suspected,  so  robust  had  the  health  apparently  been, 
the  first  announcement  of  its  existence  may  consist  in  the  rapid 
sinking  of  the  patient,  under  the  shock  of  an  otherwise  trivial 
acute  disease.  In  this  way,  a  mild  attack  of  influenza,  of  bron- 
chitis, of  rheumatic  or  essential  fever,  may  prove  unexpectedly 
and  rapidly  fatal. 

Mr.  Paget  truly  remarks :  "  They  who  labour  under  it  (fatty 
degeneration  of  the  heart)  may  be  fit  for  all  the  ordinary  events 
of  a  calm  and  quiet  life,  but  they  are  unable  to  resist  the  storm 
of  a  sickness,  an  accident,  or  an  operation."* 

Where  a  person,  the  subject  of  fatty  degeneration  of  the  heart, 
is  attacked  with  acute  disease,  the  pulse  becomes  very  rapid,  as 
truly  remarked  by  Dr.  H.  Kennedy.  Hence  the  evil  augury  of 
very  rapid  pulse  in  febrile  disease. 

I  have  already  intimated  that  fatty  degeneration  of  the  heart 
is  not  unfrequently  secondary  to  hypertrophy,  whether  the  latter 
affection  be  the  result  of  valvular  lesion,  atheroma  of  the  arteries, 
or  Bright's  disease. 

Doctor  T.  K  Chambers  found  the  heart  enlarged  in  29  out  of 
49  cases  of  fatty  degeneration.  And  in  12  out  of  35  cases  of  hy- 
pertrophy of  the  heart,  secondary  to  renal  disease,  Wagner  dis- 
covered fatty  degeneration  of  its  substance.f  In  31  out  of  the 
95  cases  summarised  in  my  Tables  (V.  VI.  and  VII.  $),  hyper- 
trophy existed  in  conjunction  with  fatty  degeneration  of  the 
heart;  that  is,  in  13  out  of  55  in  Table  V. ;  in  4  out  of  18  in 

*  Lectures  on  Surgical  Pathology,  1853,  vol.  i.,  p.  129. 
+  Flint,  Opus  citat. 
X  Vide  p.  648,  el  scq. 
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Table  VI. ;  and  in  14  out  of  22  in  Table  VII.  This  is,  no 
doubt,  most  commonly  the  immediate  cause  of  the  fatal  symp- 
toms, when  death  proceeds  from  the  heart,  in  cases  of  hyper- 
trophy from  renal  or  valvular  disease,  or  from  atheroma  of  the 
aorta.  Where  failure  of  the  heart  in  a  gouty  subject,  as  indicated 
by  irregular  action  and  palpitation,  quickly  followed  by  parox- 
ysmal dyspnoea  and  dropsical  effusion,  becomes  the  signal  of  a 
"  break  up "  of  the  constitution,  as  not  unfrequently  happens, 
fatty  degeneration  and  dilatation  of  the  heart  will  be  found  the 
last  links  in  the  chain,  of  which  atheromatous  change  of  the 
aorta,  hypertrophy  of  the  heart,  and  granular  degeneration  of  the 
kidneys  constitute  the  preceding  links,  and  inversely  as  the  order 
in  which  they  have  been  just  mentioned. 

That  fatty  degeneration  of  the  heart  may  arise,  as  has  been 
alleged,  from  the  tuberculous  or  cancerous  cachexia ;  from  pyae- 
mia or  septicaemia  ;  or  as  a  result  of  any  of  the  essential  fevers,* 
irrespectively  of  inflammatory  complications  of  the  heart,  is,  I 
think,  more  than  doubtful.  I  believe,  however,  that  slow  poison- 
ing by  phosphorus  or  arsenic  may  give  rise  to  it,  although  I  have 
not  myself  met  with  an  instance  of  the  kind. 

The  symptoms  indicative  of  a  fatty  condition  of  the  heart  are 
individually  of  little  value  ;  but  combined  in  groups,  as  will  be 
presently  shown,  they  assume  an  affirmative  significance. 

I  have  already  intimated  that  mere  fatty  growth  upon  the 
heart,  without  degeneration  of  its  muscular  substance,  is  not 
announced  by  any  special  symptoms  or  signs,  save  in  so  far  as  it 
may  impede  the  motions  of  the  heart  mechanically,  or  cause 
thinning  of  its  walls  by  continuous  pressure  upon  them. 

The  symptoms  regarded  as  proper  to  fatty  degeneration  of  the 
heart  have  reference  to  the  organs  of  the  circulation,  the  brain, 
and  the  lungs ;  and,  in  a  subordinate  degree,  also,  the  kidneys 
and  the  liver. 

There  is,  in  all  cases,  evidence  of  partial  failure  of  the  circu- 
lation, under  the  form  of  weak,  irregular,  intermittent,  or  very 
slow  action  of  the  heart  and  radial  pulse ;  precordial  oppression 

*  Doctor  Murchison,  in  the  first  edition  of  his  great  work,  A  Treatise  on  Con- 
tinued Fevers,  1862,  declared  typhous  softening  to  be  identical  with  fatty  degene- 
ration of  the  heart. 
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or  pain  of  an  intermittent  character,  the  latter  frequently  extend- 
ing clown  the  left  arm  as  far  as  the  elbow ;  palpitation  on  mak- 
ing any  unusual  effort,  physical  or  mental ;  inability  to  resist  the 
operation  of  heat  or  cold,  or  preserve  the  thermal  equilibrium 
under  extremes  of  temperature ;  pallor  of  surface ;  readiness  to 
perspire ;  and  recurrent  syncope. 

These  symptoms  of  a  feeble  circulation  were  present  in  greater 
or  less  number  in  42  out  of  the  95  cases  represented  in  these 
Tables  ;  that  is,  in  15  of  Table  V. ;  12  of  Table  VI. ;  and  16  of 
Table  VII.  They  were  exhibited  in  35  out  of  108  cases  given 
by  Ormerod  and  Quain.  They  are  rarely  exhibited  in  the  aggre- 
gate in  any  case  of  fatty  transformation  of  the  heart ;  nor  when 
present  as  ordinary  features,  are  they  constant  in  any  given  case. 
The  most  frequently  present  and  the  most  constant,  are  weak- 
ness or  inability  to  endure  fatigue,  feeble  pulse,  palpitation  and 
precordial  oppression,  accompanied  by  dizziness  and  a  tendency 
to  syncope  after  an  effort  of  any  kind,  and  want  of  the  power  of 
thermal  adjustment. 

The  symptoms  enumerated  by  Beau,  Eeynaud,  and,  more 
recently,  by  Seitz,*  as  indicative  of  "  strained  heart "  (cceur 
forc4,  Beau) ;  viz.,  breathlessness  and  palpitation,  accompanied 
by  a  feeling  of  weight  and  oppression  at  the  heart  after  trivial 
exertion;  and,  after  a  more  severe  effort,  pain  and  a  sense  of 
constriction  in  the  region  of  the  heart,  followed  by  chill,  cough, 
and  haemoptysis,  and  occasionally  by  syncope,  deserve  special 
notice.  The  symptoms  assume  a  more  urgent  character  in  the 
progress  of  the  case,  and  are  accompanied  by  a  feeling  of  im- 
pending suffocation.  Venous  congestion,  oedema,  passive  en- 
gorgement of  the  liver,  and  effusion  into  the  serous  cavities, 
follow  in  succession.  The  pulse  is  irregular  and  feeble.  Pre- 
cordial dulness  may  be  either  normal  or  extended  ;  but  the 
impulse  of  the  heart  is  weak,  and  its  sounds  are  dull  and  ill  pro- 
nounced. Usually  there  is  no  cardiac  murmur;  but  occasionally 
a  faint  murmur  is  heard  with  the  first  sound,  or  an  indistinct 
frottement.  Death  may  take  place  suddenly,  or  by  a  slow  pro- 
cess of  asphyxia. 

*  Deutsches  ArcJuvsf.  Klinische  Median,  vols.  xi.  et  xii. 
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On  examination  of  the  body  after  death,  no  evidence  of  organic 
disease  of  the  heart,  with  the  exception  of  a  few  muscular  fibres, 
"  here  and  there,"  in  process  of  fatty  degeneration,  can  be  dis- 
covered. 

The  history  above  given,  and  the  symptoms  enumerated,  are 
certainly  those  of  fatty  disease  of  the  heart ;  and  in  every  case  in 
which  they  have  been  presented  to  me,  the  heart,  when  ex- 
amined after  death,  has  been  found  in  a  more  or  less  advanced 
stage  of  fatty  change. 

Irregularity  of  the  pulse  is  somewhat  more  common  than  in- 
termittence,  and  both  are  inconstant,  and  associated  with  tem- 
porary exhaustion.  Irregularity  of  pulse  was  present  in  5,  and 
intermittence  in  only  1  out  of  95  cases.  The  triple  combina- 
tion of  pain  in  the  region  of  the  heart,  dyspnoea,  and  syncope, 
constituting  angina  pectoris,  is  still  less  frequent.  It  was  exhi- 
bited in  only  5  out  of  83  cases  given  in  Dr.  Quain's  Tables,  and 
in  8  out  of  the  95  given  in  mine. 

Slow  pulse,  that  is,  under  60  in  the  minute,  is  very  rare.  I 
have  not  had  a  single  example  amongst  the  cases  recorded  in 
this  chapter,  and  have  met  with  only  one  in  my  experience.  A 
man  aged  seventy-five  years,  with  oedema  of  the  feet  and  other 
symptoms  of  weak  heart,  exhibited  a  pulse  of  only  30  in  the 
minute  in  the  recumbent  posture,  but  perfectly  regular.  The 
sounds  of  the  heart  were  somewhat  dull,  but  free  from  mur- 
mur.* 

Heberden  mentions  two  examples  of  slow  pulse.f  A  gentle- 
man of  eighty  years,  not  ill,  had  a  pulse  which  was  occasionally 
but  26  in  the  minute,  seldom  above  30,  and  once  only  to  his 
knowledge  amounted  to  42.  He  saw  another  person  whose  pulse 
at  the  beginning  of  illness  was  represented  as  only  12  to  16-. 
But,  in  reference  to  such  examples  of  extreme  slowness  of  pulse, 
he  judiciously  remarks,  that  the  radial  pulsations  do  not  repre- 
sent fully  those  of  the  heart. 

Doctor  James  Johnston  gives  the  case  of  a  gentleman,  aged 
seventy-one  years,  whose  pulse  was  very  slow,  and  who  after- 

*  Vide  "  Ehythm  of  the  Heart's  Action,"  by  the  Author,  Dublin  Quarterly  Jour- 
nal of  Medicine,  August,  1865. 

t  Medical  Transactions  of  the  London  College  of  Physicians,  1786,  vol.  ii.,  p.  18. 
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wards  died  suddenly.  The  heart  was  soft  and  brittle,  but  the 
great  vessels  were  healthy* 

Doctor  Spens  reports  the  case  of  a  mechanic,  aged  fifty-four 
years,  subject  to  headache  and  to  attacks  of  syncope  and  convul- 
sions, whose  pulse  was  ordinarily  from  23  to  26,  and  some  hours 
before  death,  which  took  place  suddenly,  fell  to  10  and  9  in  the 
minute.  The  brain  was  found  soft  and  anaemic;  there  was  a 
good  deal  of  serum  in  the  ventricles  and  meshes  of  the  pia 
mater.    There  is  no  notice  of  the  state  of  the  heart. -f 

A  gentleman  of  sixty-four  years  had  fainting  fits,  followed  by 
slow  pulse,  not  exceeding  24.  On  one  occasion  it  fell  to  10,  9, 
8,  and  7|,  as  registered  by  Dr.  Mitchell  and  Mr.  Cullen.  Failure 
of  the  pulse  preceded  the  attacks  of  syncope,  which  were  at- 
tended with  convulsive  twitchings  of  the  face,  and  foaming  at 
the  mouth.  Autopsy  by  Mr.  Liston  :  left  ventricle  thin,  and 
both  auriculo-ventricular  openings  large ;  the  lining  of  both  ven- 
tricles was  thick  and  opaque.} 

Eouchoux  mentions  that  the  First  Napoleon's  pulse  was  ha- 
bitually only  40,  and  weak.§ 

Mr.  B.  W.  Eichardson  reports  |]  the  case  of  a  gentleman,  aged 
seventy-eight  years,  who  was  also  seen  by  Mr.  Adams  and 
Dr.  Stokes,  whose  pulse  was  only  38,  and  afterwards  fell  to  24. 
He  had  had  repeated  attacks  of  syncope  with  dyspnoea.  The 
feet  were  swollen ;  there  was  no  arcus  senilis.  On  examination 
of  the  body,  the  heart  was  found  large  and  flabby.  There  was  a 
large  deposit  of  fat  upon  its  surface,  and  its  substance  was  in  a 
state  of  fatty  degeneration.  The  aorta  and  the  coronary  arteries 
were  atheromatous ;  the  brain  was  not  examined. 

Mr.  Eichardson  reports  another  case,  in  which  the  pulse 
varied  from  32  to  40.  The  patient,  who  was  aged  seventy-three 
years,  had  been  subject  to  dyspnoea  and  fainting  fits,  not  fol- 
lowed by  paralysis.    There  was  oedema  of  the  feet,  albuminuria, 

*  Memoirs  of  the  Medical  Society  of  London,  1787,  vol.  i.,  p.  376.    See  also  Mr. 
B.  W.  Eichardson,  Dublin  Journal  of  Medicine,  vol.  xii.,  1852. 
t  Medical  Commentaries,  1792,  loco  citat. 

X  Medico-Chirurgical  Transactions,  vol.  xxiv.,  p.  73.  See  Dr.  Eichardson,  lorn 
citat. 

§  Dictionnaire  de  Midecine,  "  Pouls. " 
I!  Loco  citat. 
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visible  pulsation  of  the  arteries,  and  arms  senilis.  There  was 
likewise  a  systolic  murmur  both  at  the  apex  and  base  of  the 
heart.  Death  was  caused  by  effusion  into  the  serous  cavities. 
The  heart  was  found  large  and  soft,  exhibiting  both  fatty  growth 
and  degeneration.  The  aorta  and  its  principal  branches,  and  the 
coronary  arteries,  were  atheromatous.  The  mitral  and  the  aortic 
valves  were  calcified,  rough,  and  incompetent. 

Doctor  Stokes  gives  a  list  of  seven  cases  of  permanently  slow 
pulse  observed  by  himself,  or  quoted  from  Dublin  physicians. 
He  draws  special  attention  to  the  combination  of  slow  pulse  and 
a  tendency  to  syncope,  with  disease  at  the  orifice  of  the  aorta. 
In  reference  to  his  cases  he  says  :  "  In  five,  organic  disease  of 
the  aorta,  or  the  valves,  or  both,  was  discovered  on  dissection, 
and  in  four  a  manifest  aortic  murmur  existed.  In  two  of  the 
cases  the  second  sound  was  normal,  and  in  two  there  was  the 
murmur  of  regurgitation  in  the  aortic  valve."*  Thus  it  would 
appear  that,  in  the  opinion  of  Dr.  Stokes,  the  cause  of  slow  pulse 
is  to  be  sought  primarily  in  the  heart  and  aorta,  and  secondarily 
in  the  state  of  the  cerebral  circulation. 

Doctor  Law  mentionsf  the  case  of  a  nobleman  who  had  been 
subject  to  syncope,  and  whose  ordinary  pulse  was  only  25.  On 
examination  of  the  body,  the  arachnoid  membrane  was  found 
opaque  and  thick,  the  pia  mater  infiltrated  with  serum,  the  con- 
volutions of  the  left  cerebral  hemisphere  had  shrunk  to  half 
their  normal  size,  and  the  cerebral  substance,  both  grey  and 
white,  softened  over  one-third  of  the  hemisphere,  and  nearly  to 
the  depth  of  the  ventricles,  which  were  full  of  serum.  The 
arteries  at  the  base  of  the  brain  were  atheromatous.  The  peri- 
cardium was  partially  adherent  to  the  heart ;  there  were  ossific 
plates  in  the  mitral  valve,  which,  however,  was  competent ;  and 
the  aortic  valve  was  thickened,  partially  ossified,  and  incompe- 
tent. 

Doctor  Quain  gives  8  examples  of  slow  pulse  amongst  his 
cases.  Of  these,  the  slowest  was  24  in  the  recumbent  and  32  in 
the  sitting  posture. 

Doctor  Ormerod  regards  slow  pulse  as  characteristic,  in  an 

*  Dublin  Quarterly  Journal  of  Medical  Science,  new  series,  vol.  ii.,  August,  1846. 
f  Dublin  Journal,  vol.  xvii.,  May,  1840. 
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especial  manner,  of  fatty  degeneration  of  the  heart.  In  this 
opinion  I  am  sure  he  is  right ;  but  the  cause  must  be  sought 
rather  in  the  consequences  of  a  weak  left  ventricle  and  athero- 
matous arteries,  than  in  these  conditions  themselves  ;  namely,  in 
enfeebled  innervation  of  the  heart  from  defective  nutrition  of 
the  cerebro-spinal  centres  and  cardiac  ganglia.  It  is  worthy  of 
remark  that,  in  most  of  the  reported  cases  of  slow  pulse  in  which 
a  careful  dissection  has  been  made,  the  coronary  arteries  were 
extensively  diseased,  and  the  substance  of  the  brain  soft  and 
anseinic ;  whilst  on  the  other  hand,  either  of  these  lesions  singly 
may  be  commonly  met  with,  unassociated  with  slow  pulse. 

Doctor  Todd  declares  that  hearts  weak  by  anaemia,  or  fatty 
degeneration,  may  pulsate  more  slowly  in  the  sitting  or  the  stand- 
ing, than  in  the  recumbent  posture  of  the  body ;  and  he  expresses 
the  opinion  that  this  is  due  to  the  overloading  of  a  weak  heart 
in  the  erect  posture.  Moreover,  he  thinks  that  the  equality  of 
rate  of  pulsation  in  all  postures  of  the  body,  noticed  by  Graves  in 
hypertrophy  with  dilatation  of  the  heart,  was  due  to  the  same 
cause*  But,  manifestly,  if  this  were  so,  pulsation  should  in 
the  latter,  as  in  the  former  cases,  be  slower  in  the  sitting  than  in 
the  recumbent  posture;  I  have  never  met  with  an  instance  of  the 
kind  mentioned  by  Dr.  Todd. 

Irregularity  and  intermittence  of  the  action  of  the  heart  are 
kindred  phenomena,  and  due  to  deranged  rather  than  to  imper- 
fect innervation.  They  are  not,  however,  like  slow  but  regular 
action,  pathognomonic  of  fatty  transformation  of  the  muscular 
fibres  of  the  heart,  for  both  are  frequently  met  with  where  no  such 
transformation,  and,  indeed,  no  tissue-change  whatever  of  the 
heart  exists.  But,  whilst  irregularity  of  the  arythmical  or  non- 
periodic  kind  is  never  unassociated  with  organic  disease  of  the 
heart,  simple  intermittence  very  often,  and  indeed  most  fre- 
quently, is  due  to  other  causes ;  for  example,  general  debility 
from  any  cause,  syncope  from  sudden  loss  of  blood,  profound  de- 
jection, and  certain  chronic  diseases  of  the  brain.  Irregularity 
in  its  typical  form  is,  therefore,  in  general  significance,  a  much 
more  formidable  sign  than  intermittence.  Ehythmical  irregu- 
larity, or  simple  derangement  of  rate  in  the  heart  and  pidse  is 

*  London  Medical  Gazette,  1851,  vol.  xlvii.,  lecture  xx. 
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a  purely  nervous  phenomenon,  and  forbids  the  assumption  of 
organic  disease.  Syncope,  though  primarily  due  to  temporary 
failure  of  the  heart,  results  immediately  from  ancemia  of  the 
brain.  It  usually  occurs  whilst  some  physical  effort  is  being- 
made  which  overtaxes  the  strength  of  the  heart ;  or  shortly  after- 
wards, from  the  resulting  fatigue.  A  very  common  cause  is  lift- 
ing the  arms  above  the  head,  as  in  adjusting  window  curtains, 
hanging  pictures,  etc.  I  have  repeatedly  known  syncope  to 
occur  where  fatty  degeneration  of  the  heart  existed,  from  the 
simple  effort  of  walking  in  the  streets.  Of  this,  several  examples 
will  be  found  in  the  appended  cases.  Vertigo  is  an  allied  symp- 
tom, and  due  to  the  operation,  but  in  a  less  degree,  of  the  same 
cause ;  namely,  failure  of  arterial  circulation  in  the  brain. 

The  remarkable  symptoms  of  pseudo-apoplexy  and  syncopal 
convulsions,  of  which  several  examples  are  given  in  the  list  of 
cases,  are  the  highest  expression  of  cerebral  ansemia.  They  are 
characterized  by  brief  duration,  frequent  repetition,  and  recovery 
of  the  patient  without  paralysis.  In  one  of  Mr.  Adams'  cases, 
no  less  than  twenty  such  fits  occurred  within  the  last  seven 
years  of  the  patient's  life ;  and  in  another,  four  such  occurred  in 
one  year.  The  features  in  these  fits,  which  not  unfrequently 
occur  after  a  full  meal,  are  usually  pallid  and  tranquil.  Some- 
times, however,  they  are  congested  and  livid,  the  difference  being 
manifestly  due  to  the  existence  in  the  latter  contingency  of 
spasm  of  the  muscles  of  respiration  generally,  or  of  those  of  the 
constrictors  of  the  glottis  in  particular.  Mr.  Adams  is  of  opinion 
that  superficial  congestion  may  arise  from  obstruction  at  the 
heart,  consequent  upon  suspension  of  its  movements ;  and  that 
to  cerebral  congestion  arising  from  the  same  cause,  may  be  due 
in  many  cases  the  apoplectic  symptoms.  I  think,  however,  the 
two  forms  are  primarily  identical.  The  difference  between  the 
cases  of  simple  syncope  with  pallor  and  loss  of  consciousness,  and 
those  of  an  apoplectiform  character,  with  liviclity  of  the  face, 
turgescence  of  the  veins  of  the  neck,  and  stertorous  breathing, 
are  due  to  the  fact,  that  in  the  latter,  which  are  of  a  more  aggra- 
vated character,  the  respiratory  centre  is  completely  aneeroiated, 
and  convulsions,  with  spasm  of  the  glottis  and  suspended  respi- 
ration, are  the  necessary  consequences. 
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Rhythmical  irregularity  of  breathing,  under  the  form  of  alter- 
nate acceleration  and  suspension,  with  intermediate  stages  of 
ascending  and  descending  transition  from  a  state  of  the  most 
aggravated  dyspnoea  to  one  of  apnoea,  is  a  very  common  symp- 
tom in  connexion  with  fatty  degeneration  of  the  heart.  This 
remarkable  phenomenon  was  first  described  by  Dr.  Cheyne,  in 
his  report  of  the  well  known  case  already  referred  to  (p.  601). 
He  says:  "For  several  days  his  breathing  was  irregular;  it  would 
entirely  cease  for  a-quarter  of  a  minute,  then  it  would  become 
perceptible,  though  very  slow ;  then,  by  degrees,  it  became  heav- 
ing and  quick ;  and  then  it  would  gradually  cease  again.  This 
revolution  in  the  state  of  his  breathing  occupied  about  a  mi- 
nute, during  which  there  were  about  thirty  acts  of  respiration."* 
Doctor  Stokes  was  the  next  writer  who  specially  adverted  to 
this  symptom,  which  he  very  appropriately  designates  "  respira- 
tion of  ascending  and  descending  rhythm."    He  refers  to  it  as 
"  a  form  of  respiratory  distress  peculiar  to  this  affection  (fatty 
degeneration  of  the  heart),  consisting  of  a  period  of  apparently 
perfect  apnoea,  succeeded  by  feeble  and  short  inspirations,  which 
gradually  increase  in  strength  and  depth  until  the  respiratory 
act  is  carried  to  the  highest  pitch  of  which  it  seems  capable, 
when  the  respirations,  pursuing  a  descending  scale,  regularly 
diminish  until  the  commencement  of  another  apnoeal  period." 

In  describing  the  case  of  a  gentleman,  aged  sixty  years,  who 
exhibited  a  systolic  basic  murmur,  very  loud  at  the  top  of  the 
sternum,  and  who  was  suddenly  attacked  with  this  peculiar  form 
of  dyspnoea,  which  at  first  returned  at  irregular  intervals,  but  was 
constant  for  the  last  two  months  of  Iris  life,  he  says :  "  After  a 
period  of  suspended  breathing,  leading  his  attendants  to  believe 
that  he  was  dead,  a  very  feeble,  indeed  barely  perceptible  inspi- 
ration would  take  place,  followed  by  another  somewhat  stronger, 
until  at  length  high,  heaving,  and  even  violent  breathing  was 
established,  which  would  then  subside  until  the  next  period  of 
suspension.  This  was  frequently  a-quarter  of  a  minute  in  dura- 
tion." He  adds :  "  I  have  little  doubt  that  this  was  a  case  of 
weakened  and  probably  fatty  heart,  with  disease  of  the  aorta,"f 

*  Dublin  Hospital  Reports,  vol.  ii.,  p.  216,  1818. 
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In  this  opinion,  although  no  opportunity  was  afforded  for  con- 
firming it  hy  dissection,  he  was  most  probably  correct.  I  believe 
however,  that  this  remarkable  symptom,  of  which  several  typical 
examples  will  be  found  in  the  annexed  cases,  although  in  the 
great  majority  of  examples  associated  with  the  twofold  lesion 
mentioned  by  Dr.  Stokes,  depends,  not  upon  the  fatty  state  of 
the  heart,  but  upon  atheromatous  change,  dilatation,  and  loss  of 
elasticity  in  the  aorta.    In  numerous  examples  of  veritable  fatty 
transformation  of  the  heart,  verified  by  post  mortem  examination, 
included  in  my  records,  tins  symptom  was  not  exhibited  ;  but  in 
these  the  above  mentioned  changes  in  the  aorta  had  not  taken 
place ;  whereas,  of  the  many  cases  in  which  rhythmical  irregu- 
larity of  breathing  was  present,  not  one  failed  to  present  this 
condition  of  the  aorta,  combined  with  fatty  degeneration  of  the 
heart,  where  the  actual  state  of  the  organs  was  determined  by 
dissection. 

In  illustration  of  the  rhythm  of  this  form  of  dyspnoea,  I  may 
select  the  three  following  examples. 

A  man,  aged  sixty-two  years,  was  suddenly  seized  with  dysp- 
ncea  whilst  proceeding  to  his  work.  Since  then  he  had  been 
subject  to  these  attacks,  which  were  accompanied  with  the  most 
aggravated  suffering.  He  felt  as  if  his  breathing  were  about 
to  cease.  Whilst  he  lay  in  bed,  his  breathing  would  gradually 
become  quick  and  gasping,  till  it  attained  a  rate  of  63  in  the 
minute,  and  then  as  gradually  subside  till  it  ceased  entirely, 
continuing  suspended  for  twenty-two  seconds.  During  the 
period  of  apncea  there  was  no  change  in  the  heart's  action 
or  radial  pulse,  in  regard  to  rate  or  otherwise  (see  Case  51, 
James  K.) 

A  man  aged  sixty  years,  was  subject  to  dizziness  and  paroxys- 
mal dyspnoea,  during  which  there  were  alternately  periods  of 
apncea  and  suspirious  respiration,  the  former  occupying  twenty- 
four,  and  the  latter  twenty-six  seconds,  the  transition  being 
rather  abrupt  and  occupying  only  about  one  second.  The  action 
of  the  heart  and  the  pulse  underwent  no  change  during  this  revo- 
lution of  breathing  (see  Case  52,  James  D.). 

A  man  of  large  stature,  a  plumber  by  trade,  of  temperate 
habits,  suffering  from  general'  dropsy  and  the  symptoms  and 
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signs  of  hypertrophy  and  fatty  degeneration  of  the  heart,  dilata- 
tion and  roughening  of  the  aorta,  and  disease  of  both  the  aortic 
and  mitral  valve,  exhibited  in  the  most  typical  form  respiration 
of  this  character.  The  following  description  of  this  phenomenon 
is  taken  from  my  notes,  made  when  the  case  was  under  observa- 
tion, February,  1872. 

"There  was  a  period  of  complete  suspension  of  breathing, 
which,  in  the  recumbent  posture,  lasted  fifteen  seconds;  during  its 
continuance  the  poor  patient,  worn  out  by  want  of  sleep,  seemed 
to  enjoy  complete  respite  from  suffering,  and  passed  into  a  calm 
slumber.   Then  a  shallow  inspiratory  movement  of  the  chest  was 
observed ;  another,  somewhat  deeper,  followed  at  an  interval  of 
about  two  seconds  ;  respiration  became  now  progressively  deeper 
and  more  rapid,  till  after  about  a  dozen  acts  it  had  attained  the 
character  of  a  paroxysm  of  great  severity,  accompanied  by  a 
deep  and  distressing  moan.    After  about  a  dozen  such  quick 
respiratory  efforts,  extending  over  a  period  of  as  many  seconds, 
moaning  ceased,  and  the  breathing  became  gradually  less  and 
less  deep  and  rapid ;  till,  at  the  end  of  about  fifteen  seconds,  it 
was  entirely  suspended,  and  another  and  similar  cycle  was  com- 
menced.   During  the  paroxysm  of  dyspnoea  the  heart's  action 
was  remarkably  irregular."    (See  Case  of  C.  D.,  aortic  disease.) 

Eespiration  of  this  character  existed  in  29  cases  included  in 
my  Tables ;  viz.,  in  16  of  Table  V. ;  in  1  of  Table  VI. ;  and  in  12 
of  Table  VII* 

Amongst  Dr.  Quain's  cases  I  have  not  found  a  single  example 
of  the  kind  recorded,  although  dyspnoea  is  represented  as  present 
in  thirty-four  instances. 

Is  fatty  transformation  of  the  muscular  fibres  of  the  heart  ne- 
cessary to  the  existence  of  this  symptom?  Dr.  Stokes  holds 
that  it  is,  whilst  I  regard  it  as  only  accessory;  the  essential  con- 
dition being,  in  my  judgment,  dilatation  and  loss  of  elasticity  in 
the  aorta,  with  which,  however,  fatty  change  of  the  heart  is  al- 
most invariably  associated. 

Doctor  Seaton  Keid,  of  Belfast,  published,  in  1850,  a  case  m 
which  this  symptom  existed,  and  the  muscular  structure  of  the 
heart  was  found  healthy.    There  was,  however,  dilated  hyper- 

*  Vide  p.  648,  et  scq. 
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trophy  of  the  left  ventricle,  dilatation  with  atheromatous  change 
of  the  aorta,  and  incompetence  of  the  aortic  and  mitral  valve* 

Doctor  Head  communicated  to  the  Medical  Society  of  the 
College  of  Physicians,  in  the  session  1867-8,  another  instance  of 
a  heart  free  from  fatty  degeneration,  where  this  symptom  in  a 
typical  form  had  been  exhibited,  the  lesions  present  being  aortic 
patency  and  hypertrophy  of  the  left  ventricle. 

Doctor  James  Little,  in  1868/f  published  three  cases,  in  each 
of  which  "ascending  and  descending"  respiration  existed.  In 
one  of  these,  that  of  a  man  of  sixty-nine  years,  fatty  degeneration 
of  the  heart  was  found,  but  no  valvular  disease.  In  another, 
who  was  aged  seventy-two,  the  left  ventricle  was  hypertrophied, 
the  aortic  valves  slightly  rigid  but  not  incompetent,  and  the 
aorta  atheromatous  and  calcareous ;  and  in  the  third,  who  was 
also  seventy-two  years  old,  the  left  ventricle  was  much  dilated 
and  hypertrophied,  the  aortic  valves  thick  and  rigid,  but  com- 
petent, and  the  entire  arch  of  the  aorta  was  dilated  and  athero- 
matous. The  muscular  structure  of  the  heart  was  absolutely 
free  from  fatty  degeneration,  as  reported  by  Professor  Macalister, 
a  most  competent  authority. 

Thus  it  would  appear  that  fatty  degeneration  of  the  substance 
of  the  heart,  though  usually  present,  does  not  constitute  a  neces- 
sary condition  of  the  existence  of  rhythmical  irregularity  of 
breathing ;  whilst,  on  the  other  hand,  in  all  the  examples  of  it 
which  have  come  under  my  notice,  or  of  which  I  have  seen  the 
report,  the  primary  portion  of  the  aorta  has  been  atheromatous 
and  dilated. 

Doctor  Seaton  Eeid  was  the  first  to  observe  and  record  a 
change  in  the  rate  of  the  heart  and  pulse,  inversely  as  those  of 
respiration.  He  stated  that  during  the  period  of  accelerated 
breathing,  the  pulse  became  invariably  slow,  increasing  in  rate 
during  that  of  apnoea. 

Doctor  Little  also  observed  this  phenomenon  in  two  of  his 
cases.  He  says :  "  In  a  note  made  on  the  14th  August,  it  was 
recorded  that  during  ten  seconds  of  the  breathing  period,  there 
were  only  six  systoles  of  the  heart,  and  these  were  generally 

*  Dublin  Hospital  Gazette. 
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irregular  in  rhythm  and  force,  while,  during  ten  seconds  of  the 
apnoeal  period,  there  were  fifteen;  the  sounds  were  indistinct." 
Again,  in  reference  to  his  third  case,  he  says :  "  From  a  note 
made  two  days  after  his  admission,  I  find  that  the  apnoeal  period 
lasted  ten  seconds,  and  during  that  time  nineteen  radial  pulses 
were  counted.  The  respiratory  acts  occupied  twenty-five  se- 
conds, and  during  ten  seconds,  counted  off  at  the  height  of  the 
paroxysm,  thirteen  systoles  were  felt  at  the  wrist." 

I  have  not,  in  any  of  my  cases,  met  with  this  change  in  the 
rate  of  the  heart  and  pulse ;  on  the  contrary,  I  have  specially 
and  repeatedly  noted  the  unaltered  rate  and  character  of  both, 
during  the  changes  of  rhythm  and  force  constituting  this  re- 
markable phenomenon. 

Doctor  Little  propounds*  the  following  theory  in  explanation 
of  this  symptom :  "  In  health,  the  right  and  left  ventricles, 
though  differing  so  much  in  the  thickness  of  their  walls,  are 
equally  competent  for  their  duties ;  the  right  is  able  to  fill  the 
pulmonary  capillaries  as  thoroughly  as  the  left,  with  the  aid  of 
the  other  forces  which  contribute  to  the  circulation,  fills  the  sys- 
temic. But  if  an  abnormal  burden  is  imposed  on  the  left,  if  rigid 
valves  narrow  its  outlet,  or  permit  the  blood  it  discharges  at 
each  systole  to  fall  back  into  its  cavity,  or  if  the  arterial  coats, 
their  elasticity  destroyed  by  disease,  no  longer  help  the  heart;  if 
the  aorta,  instead  of  taking  charge  of  each  wave  of  blood  as  it 
leaves  the  ventricle  and  propelling  it  onward  by  the  steady  re- 
coil of  its  walls,  is  permanently  dilated,  and  allows  each  portion 
of  blood  to  remain  in  its  ascending  trunk,  and  so  to  impede  the 
entrance  of  that  which  follows— under  any  of  these  conditions, 
the  left  heart,  however  hypertrophied,  may  be  quite  unable  to 
rid  itself  of  the  blood  as  rapidly  as  it  is  supplied  to  it  by  the 
right  ventricle.  Blood  would,  therefore,  accumulate  in  the  left 
auricle,  in  the  pulmonary  veins,  and  in  the  capillaries  of  the 
lungs.  That  blood,  having  already  absorbed  as  much  oxygen  as 
it  required,  would  fail  to  produce  that  impression  on  the  ulti- 
mate filaments  of  the  pneumogastric  which  black  blood  does, 
and  which  impression  is  converted  by  the  nervous  centres  into 
the  motor  impulse  which  produces  breathing.    Breathing  woidd, 

*  Loco  citat. 
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therefore,  cease ;  and,  inasmuch  as  the  respiratory  act  seems  to 
assist  in  carrying  the  blood  to  the  left  side  of  the  heart,  it  would 
no  longer  be  so  over-stimulated  by  fresh  supplies,  and  its  contrac- 
tions would  become  less  frequent  and  more  regular.  After  a  few 
systoles,  however,  it  would  succeed  in  discharging  the  reel  blood 
collected  in  its  cavities  to  such  an  extent  that  they  could  re- 
ceive some  of  that  which  lay  in  the  pulmonary  veins  and  lungs. 
Space  being  thus  gained,  the  black  blood  which  the  pulmo- 
nary artery  contained  would  reach  the  capillaries  of  the  lungs  in 
amount  proportionate  to  that  of  the  arterial  which  had  gone 
forward,  and  sufficient  air  would  be  drawn  into  the  chest  to 
aerate  so  much  blood.  That  very  act  would  carry  forward  a  still 
larger  charge  of  arterial  blood  to  the  left  side,  and  make  room  for 
the  reception,  by  the  lungs,  of  a  still  further  increase  of  venous 
blood ;  and,  as  a  consequence,  a  still  deeper  inspiration  would 
follow,  and  the  deepest  would  occur  when  the  largest  quantity 
of  venous,  and  the  smallest  quantity  of  arterial,  lay  in  the  lungs. 
The  red  blood,  reaching  the  left  heart,  would  excite  it  to  those 
frequent  and  irregular  contractions  which  accompany  the  respi- 
ratory distress,  but  frequent  and  irregular,  they  would  be  also 
ineffectual ;  red  blood  would  begin  again  to  accumulate  in  the 
left  heart,  the  pulmonary  veins,  and  the  lungs ;  till  at  last  their 
capillaries  would  contain  little  else,  and  the  exciting  cause  of 
inspiration,  the  venous  blood,  being  no  longer  present,  the  act 
itself  would  again  cease." 

From  the  preceding  quotation,  it  would  seem  that  Dr.  Little's 
very  ingenious  theory  is  based  upon  the  assumption,  that  to 
derangement  of  dynamic  adjustment  between  the  right  and 
left  ventricle  of  the  heart,  is  primarily  and  essentially  due  the 
phenomenon  of  respiratory  disturbance.  There  are,  however, 
certain  difficulties  in  the  way  of  its  acceptance,  which  I  shall 
here  content  myself  with  stating.  The  principal  of  these  Dr. 
Little  has  anticipated ;  namely,  that  whilst  derangement  of  equi- 
librium between  the  two  sides  of  the  heart,  by  enfeeblement, 
actual  or  virtual,  of  the  left  ventricle,  is  very  common,  respira- 
tory distress  of  this  peculiar  character ,  is  comparatively  rare. 
For  example ;  advanced  fatty  degeneration  of  the  left  ventricle, 
the  right  being  very  slightly,  if  at  all,  affected,  is  not  uncommon. 
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Neither  is  attenuation  of  the  left  ventricle  without  a  correspond- 
ing change  in  the  right,  in  old,  ill  nourished,  and  hard  worked 
persons.  Yet  in  neither  of  these  cases,  where  other  and  very- 
palpable  changes  have  not  taken  place,  is  the  phenomenon  in 
question  witnessed.  Again,  lesions  of  the  aortic  valves,  involv- 
ing obstruction  and  inadequacy,  and  obstruction  at  the  mitral 
orifice,  which  is^no  less  effectual  in  the  production  of  arterial 
blood-stasis  in  the  lungs,  though  of  frequent  occurrence,  are 
rarely  associated  with  this  symptom,  and  never  so  associated  in 
the  absence  of  other  changes. 

Finally,  the  assumption  involved  in  this  theory,  that  the  lesoin 
de  respirer  has  its  seat  in  the  air  vesicles  of  the  lungs,  and  for  its 
cause,  the  reflex  irritation  arising  from  the  presence  in  them  of 
carbonic  acid,  is  unwarranted.  The  experiments  of  Flint*  have 
clearly  proved  that  the  feeling  of  the  "  want  of  air"  has  its  seat, 
not  in  the  lungs  exclusively,  but  in  the  tissues  of  the  body  gene- 
rally ;  and  that  the  excitant  of  that  feeling  is  not  carbonic  acid 
by  its  presence,  but  oxygen  by  its  absence. 

I  have  already  stated  that  the  only  lesion  of  structure  with 
which  rhythmical  irregularity  of  breathing  has  been  always  found 
associated,  is  atheromatous  or  calcareous  change,  with  dilatation, 
of  the  arch  of  the  aorta,  involving  loss  of  elasticity  in  its  walls. 
I  think  these  changes  supply  the  conditions  of  a  rational  theory 
of  the  phenomenon.  During  the  period  of  greatest  tranquillity 
of  the  heart's  action,  viz.,  in  sleep  or  repose,  the  systemic  capil- 
lary circulation  fails,  from  want  of  the  contributory  aid  rendered 
in  health  by  the  elastic  reaction  of  the  aorta.  Hence  arise  a  sus- 
pension of  tissue-respiration,  lesoin  de  respirer,  and  accelerated  or 
suspirious  breathing,  as  shown  by  the  experiments  of  Flint  already 
referred  to.  Accelerated  respiration  must  strengthen  capillary 
circulation;  first,  through  the  lungs,  and  then  through  the  tissues 
of  the  body  generally,  by  quickening  the  action  of  the  heart,  and 
increasing  its  force.  In  proportion  as  the  systemic  capillary  cir- 
culation becomes  established,  the  lesoin  de  respirer  is  less  urgent, 
and  respiration  gradually  subsides,  till  a  period  of  apnoea  arrives. 
The  descent  of  respiration  below  the  normal  standard  would 
seem  to  arise  from  its  previous  excessive  activity,  and  the  ex- 

*  Physiology  of  Man,  article  "  Respiration,"  1866. 
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haustion  of  the  patient.  Now,  again,  comes  a  period  of  feeble 
action  of  the  heart,  and  failure  of  capillary  circulation,  with  its 
consequence  of  paroxysmal  breathing.  That  imperfect  circula- 
tion of  arterial  blood  in  the  respiratory  centre  contributes  in  a 
special  manner,  and  in  a  great  degree,  to  the  production  of  the 
respiratory  derangement,  I  have  no  doubt ;  but  the  effect  of  this 
is  not  easily  distinguished  from  that  of  a  want  of  oxygen  in  the 
tissues  of  the  body  generally.  The  fact  that  dilatation  and 
rigidity  of  the  arch  of  the  aorta  is,  par  excellence,  the  lesion  with 
which  rhythmical  irregularity  of  breathing  is  associated,  and  of 
which  it  may,  therefore,  be  regarded  as  pathognomonic,  will  be 
in  no  degree  affected  by  the  estimate  formed  of  the  foregoing 
theory.  This  theory  is  propounded  only  with  a  view  of  pre- 
senting in  the  form  of  a  connected  and  rational  series  the  sub- 
phenomena  constituting  this  remarkable  symptom. 

Doctor  Little  observed  that  the  respiratory  distress  became 
gradually  less  urgent,  and  finally  ceased,  at  the  near  approach  of 
death. 

I  have  not  observed  this  in  any  of  my  cases.  Theoretically, 
I  would  have  expected  it,  irrespective  of  the  positive  testimony 
of  so  competent  an  observer  as  Dr.  Little.  Yet  its  absence  in 
the  cases  which  have  come  under  my  notice  deserves  to  be  men- 
tioned, as  showing  that  where  the  respiratory  phenomenon  under 
consideration  constitutes  a  feature  of  the  final  illness,  it  may 
continue  up  to  the  moment  of  death.  Indeed,  in  a  few  instances 
it  seemed  in  no  inconsiderable  degree  to  aggravate  the  last  suf- 
ferings of  the  poor  patient. 

Neither  have  any  of  my  cases  exhibited  the  marked  change  in 
the  rate  of  cardiac  pulsation,  at  the  different  periods  of  the  par- 
oxysm, which  Dr.  Little  has  noticed.  I  have,  on  the  contrary,  as 
already  stated,  observed  either  an  absolute  uniformity  of  the 
pulse  throughout  the  attack,  or,  as  in  one  or  two  cases,  a  slight 
acceleration  during  the  period  of  dyspnoea,  and  a  gradual  decline 
in  that  of  descent,  till  a  minimum  rate  was  reached  on  the  acces- 
sion of  apnosa. 

In  1864,  and  again  quite  recently,*  Professor  Laycock  ex- 
pressed the  opinion  that  this  phenomenon  depends  upon  "a 
*  Dublin  Journal  of  Medical  Science,  July,  1873. 
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sentient  palsy  of  the  respiratory  centre/'  or  "  a  paresis  of  reflex 
sensibility  of  the  mucous  membrane  of  the  lung;"  that  "the 
slower  breathing  is  due  to  the  diminishing  sensibility,  and  the 
accelerated  breathing  following  the  interval  of  apnoea  is  due  to 
the  stimulus  of  unaerated  blood  being  hurried  proportionately  to 
the  need  of  oxygen."  It  is,  he  thinks,  "  a  neurosis  of  the  vagus, 
not  necessarily  dependent  on  structural  or  other  diseases  of  the 
heart,"  and  most  frequently  occurs  during  sleep,  or  at  the  mo- 
ment of  going  to  sleep  ;  showing  that  "  the  gradually  diminished 
motor  activity  is  coincident  with  gradually  diminished  sensory 
activity,  until  the  carbonized  blood  rouses  up  the  sensory  centre." 

That  lowered  sensibility  of  the  vagus  centre  is  a  prominent 
factor  in  this  phenomenon,  I  am  quite  in  accord  with  Professor 
Lay  cock  in  holding  ;  but  I  cannot  agree  with  him  in  the  opinion 
that  it  is  not  necessarily  connected  with  structural  disease  of  the 
heart,  at  least,  when  the  latter  is  associated  with  disease  of  the 
aorta.  It  is  conceivable  that  diminished  sensibility  of  the  vagus 
centre  should  be  a  not  unfrequent  consequence  of  one  or  more 
of  the  various  forms  of  organic  disease  or  injury  of  the  brain.  It 
is  certainly  an  associated  condition  in  coma,  to  whatever  cause 
due.  Yet,  rhythmical  disturbance  of  breathing  is  not  a  symptom 
of  cerebral  lesion,  or  of  the  comatose  state.  Starting  from  sleep, 
especially  when  lying  on  the  left  side,  and  in  a  state  of  great 
alarm  and  dread  of  some  indefinite  evil,  are  usually  associated 
with  rhythmical  derangement  of  respiration.  The  tongue  is^gene- 
rally  loaded,  the  stomach  distended  with  flatus,  and  the  bowels 
constipated,  no  doubt  owing  to  congestion  of  the  portal  system. 

Dropsy  is  not  a  proper  symptom  of  fatty  degeneration  of  the 
heart,  although  it  not  unfrequently  is  associated  with  that  affec- 
tion; but,  primarily  so,  only  when  the  kidneys  and  liver  are  like- 
wise engaged.  In  the  advanced  stages  it  is  often  present,  not 
from  the  special  tissue-change  in  the  heart,  but  from  weakness 
and  dilatation  consecutive  to  it.  It  existed,  in  some  form,  in 
25  out  of  95  cases  in  my  tables ;  or,  in  somewhat  more  than 
one-fourth  of  the  whole ;  that  is,  in  5  cases,  in  Table  V. ; 
8,  in  Table  VI. ;  and  in  12,  in  Table  VII  * 

Doctor  Ormerod  noted  it  in  10  of  his  25  cases. 

*  Vide  p.  648,  el  scq. 
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I  may,  however,  remark,  as  a  clinical  fact  of  which  I  do  not 
venture  to  offer  an  explanation,  that  oedema  of  the  lower  limbs, 
and  extending  to  the  external  genitals,  is  eminently  suggestive 
of  a  fatty  state  of  the  heart  and  kidneys  conjoined.  I  have  not 
met  with  a  single  instance  of  it,  in  which,  on  dissection,  this 
twofold  lesion  was  not  found. 

Granular  degeneration  of  the  kidneys  existed  in  7,  and  fatty 
defeneration  of  these  organs  in  11  instances  out  of  the  total  of 
95  cases  in  my  tables ;  and  in  those  of  Dr.  Quain,  comprising  83 
cases,  the  numbers  were  9  and  2  respectively. 

The  liver  is  usually  engorged  in  the  advanced  stages  of  fatty 
degeneration  of  the  heart,  owing  to  weakness  and  dilatation  of 
the  right  chambers.  There  is,  then,  fulness  and  tenderness  on 
pressure  at  the  epigastrium,  and  the  liver  may  be  felt  descend- 
ing to  a  greater  or  less  distance  towards  the  umbilicus.  But 
occasionally  the  liver  is  primarily  engaged,  either  by  cirrhosis  or 
fatty  change.  The  former  was  witnessed  in  4  instances  out  of 
the  95  cases  included  in  my  tables;  and  the  latter  in  12.  Where 
jaundice  occurs,  the  condition  of  the  liver  is  not  that  of  simple 
engorgement ;  and  where,  with  this  symptom  present,  cirrhosis 
is  excluded,  fatty  liver  may  be  diagnosed. 

Arcus  senilis  is  regarded  by  Mr.  E.  Canton  as  pathognomonic 
of  fatty  disease  of  the  heart.*  He  declares  that  he  has  "  in  no 
instance  found  this  senile  arc,  when  well  developed,  unaccom- 
panied by  fatty  degeneration  of  the  heart ;  and  further,  that  "  the 
extent  of  change  in  the  cornea  may  be  regarded  as  a  measure  of 
the  degree  to  which  the  heart-fibre  has,  in  the  same  manner, 
become  changed."  He  adds  that  Dr.  C.  J.  B.  Williams  had  found 
the  "  arcus"  in  23  cases  out  of  25  of  fatty  heart.  Of  this  num- 
ber, however,  the  diagnosis  was  verified  by  post  mortem  examina- 
tion in  only  2  instances. 

Doctor  Fuller  regards  this  sign  "as  of  little  value  in  the 
diagnosis  of  fatty  degeneration  of  the  heart."f  And  Doctor 
Haskins  gives  a  list  of  12  cases  of  "  arcus,"  in  only  2  of  which 
were  there  any  symptoms  referable  to  the  heart  ;  and  in  1 
only  could  any  organic  alteration  be  suspected;  6  out  of  the 

*  Lancet,  May  11th,  1850,  p.  561  ;  and  January  18th.  1851,  p.  67. 
t  Diseases  of  the  Chest,  1862. 


636 


DISEASES  OF  THE  SUBSTANCE  OF  THE  HEAltT. 


12  patients  were  perfectly  healthy.*  This  evidence,  though 
strong,  is  not  conclusive,  in  the  absence  of  proof  by  dissection, 
that  fatty  change  of  the  heart  did  not  exist.  Arcus  existed  in  8 
only  of  the  95  cases  included  in  my  tables ;  viz.,  in  6  of  those  in 
Table  V.,  and  in  1  in  Table  VI.,  and  Table  YIL,  respectively  .f 

Doctor  Milner  Fothergill  regards  the  dim  and  hazy  form  of 
"  arcus,"  with  ill  defined  edges,  fading  off  into  a  cloudy  cornea, 
as  pathognomonic  of  degenerative  changes,  and  eminently  sug- 
gestive of  a  state  of  fatty  change  of  the  hearty  Whilst  admitting 
that  a  cloudy  ring  in  the  outer  margin  of  the  cornea,  positively 
indicates  fatty  decay  and  disintegration  of  that  structure,  and 
suggests  similar  changes  in  other  tissues  and  organs,  I  am  not 
prepared  to  concede  that  those  tissues  must  necessarily  be  mus- 
cular, and  the  organ  engaged,  the  heart. 

I  cannot,  therefore,  accept  either  of  Mr.  Canton's  propositions; 
namely,  that  the  heart-substance  must  necessarily  be  in  a  state 
of  fatty  degeneration  where  well  formed  "  arcus"  exists;  and  that 
the  latter  may  be  taken"  as  a  measure  of  the  former  condition. 

Where  strong  and  direct  evidence  of  a  morbid  condition  of  the 
substance  of  the  heart  existed,  I  should  consider  the  presence 
of  arcus  senilis  as  warranting  the  presumption  that  the  tissue- 
change  in  progress  was  fatty  degeneration.  This  condition,  when 
present,  is  not  necessarily  universal  as  regards  similar  structures, 
much  less  as  regards  those  which  are  histologically  dissimilar. 
The  liver  alone  may  be  the  seat  of  fatty  change  ;  the  muscles  of 
one"  or  more  of  the  limbs,  or  even  a  particular  group  of  congene- 
rous muscles,  may  alone  be  found  to  have  undergone  fatty  de- 
generation. 

It  is  no  less  certain  that  the  cornea?  may  exhibit  the  fatty  arc, 
without  the  heart  being  in  a  similar  state  of  histological  change ; 
and,  again,  that  the  heart  may  be  the  subject  of  fatty  degenera- 
tion when  no  arcus  senilis  exists.  The  "  arcus,"  in  short,  may 
be  regarded  as  a  presumptive,  but  not  as  a  positive  symptom  of 
fatty  degeneration  of  the  heart. 

The  physical  signs  are  individually  inconclusive,  but  collec- 

*  American  Journal  of  the  Medical  Sciences,  January,  1853. 
f  Vide,  p.  648,  et  seq. 

X  The  Heart  and  Us  Diseases,  1872,  p.  170. 
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tively  they  are  of  positive  significance.  Of  these,  the  most  im- 
portant have  reference  to  the  sounds  of  the  heart.  The  first 
sound  is  always  short  and  faint.  In  the  early  stages  it  is  like- 
wise dull  and  ill  pronounced,  the  impulse  element,  though  feeble, 
masking  the  valvular  in  different  degrees.  When  fatty  degene- 
ration is  secondary  to  hypertrophy,  the  valve-click  is  completely 
muffled  at  the  apex;  but  when,  on  the  other  hand,  the  tissue-change 
is  primary,  the  walls  of  the  heart  being  of  normal  or  reduced 
thickness,  the  valve-element  of  the  first  sound  is  faintly  audible. 

In  the  advanced  stages  of  primary  fatty  degeneration,  the  first 
sound  so  closely  resembles  the  second,  that,  in  the  absence  of 
cardiac  impulse,  it  becomes  necessary  to  place  the  finger  on  the 
carotid  in  order  to  determine  its  rhythm.  This  is  manifestly  the 
result  of  a  twofold  cause ;  namely,  the  weakness  of  the  heart,  by 
which  the  impulse-element  is  suppressed,  and  the  attenuation  of 
its  walls,  through  which  the  valve-sound  is  conducted  more  dis- 
tinctly to  the  ear.  Where  attenuation  has  not  existed  at  any 
stage  of  the  affection,  as  in  hypertrophy  undergoing  the  fatty 
change,  the  first  sound  is  dull  at  the  apex,  and  sharp  and  valvu- 
lar at  the  base,  throughout. 

Out  of  the  total  of  95  cases  in  my  tables,  the  first  sound  was 
dull  in  16 ;  i.e.,  5  out  of  55  in  Table  V. ;  7  out  of  18  in  Table  VI. ; 
and  4  out  of  22  in  Table  VII.  The  second  sound  was  sharp  and 
clear  in  7  instances ;  viz.,  2  in  Table  V,  1  in  Table  VI.,  and  4  in 
Table  VII.  I  have,  in  a  few  instances,  found  mitral  regurgitant 
murmur  of  a  soft  and  blowing  quality,  and  adynamic  origin,  in 
connexion  with  fatty  degeneration  and  softening  of  the  left  ven- 
tricle ;  the  valves,  on  dissection,  were  discovered  to  be  perfectly 
sound  and  competent.  This  I  am  obliged  to  attribute  to  yield- 
ing of  the  parietal  attachment  of  the  papillary  muscles  at  the 
acme  of  ventricular  systole. 

From  dilatation  with  thinning  of  the  walls  of  the  left  ven- 
tricle, without  structural  change,  as  exemplified  in  middle  aged, 
hard  worked,  ill  fed  and  fretful  subjects,  chiefly  females,  fatty 
degeneration  with  parietal  thinning,  may,  in  most  instances, 
be  readily  distinguished  by  the  physical  signs  alone,  and  even 
where  the  distinction  is  not  practicable  by  reference  to  the  his- 
tory and  general  symptoms. 
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In  dilatation  with  thinning,  the  sounds  are  sharp,  ringing,  of 
normal  length,  remarkably  loud,  and  extensively  transmitted 
over  the  chest  both  before  and  behind.  A  distinct  apex-pul- 
sation is  detectable  by  the  hand  to  the  left  of  the  ordinary 
position,  characterized  by  a  swell  of  gradual  elevation  and  sub- 
sidence, but  without  tension.  The  pulse  is  weak  and  regular, 
varying  in  rate  under  slight  excitement  or  emotion,  and  not 
unfrequently  intermitting  at  distant  intervals.  The  patient  is 
anaemic,  and,  with  the  exception  of  dyspnoea  consecutive  to  in- 
tercurrent pulmonary  congestion,  to  which  the  patient  is  liable 
on  slight  exposure,  and  this  of  the  ordinary  character,  there  are 
present  none  of  the  symptoms  which  specially  belong  to  fatty 
disease  of  the  heart. 

In  the  latter  disease,  the  first  sound  at  the  apex  is,  on  the  con- 
trary, either  masked  or  sharp  according  to  the  thickness  of  the 
walls  of  the  left  ventricle ;  but  it  is  always  brief  and  faint,  and  not 
audible  beyond  the  precordium,  except  feebly  in  the  course  of 
the  ascending  aorta,  and  precordial  impulse  of  any  kind  is  rarely 
perceptible*  It  is  unnecessary  to  specify  the  other  symptoms 
already  discussed,  as  characteristic  of  fatty  degeneration  of  the 
heart ;  viz.,  irregularity  or  slowness  of  pulse,  pseudo-apoplectic 
seizures,  syncope,  rhythmical  irregularity  of  breathing,  and  arcus 
senilis. 

Doctor  Fuller  deems  it  impossible  during  life  to  distingaish 
between  simple  softening,  fatty  softening,  and  attenuated  dilata- 
tion* I  cannot  admit  simple  softening,  as  distinct  from  typhoid 
or  fatty  softening.  Typhoid  softening  is  readily  distinguished  by 
the  rapid  development  of  its  proper  signs,  and  by  the  coexistence 
of  fever  of  the  typhoid  type.  Attenuated  dilatation  may,  I  think, 
be  readily  diagnosed  by  the  rules  just  stated. 

The  diagnosis  of  fatty  degeneration  consecutive  to  hypertro- 
phy, and  especially  the  determination  of  the  period  when  this 
change  is  inaugurated,  are  of  much  consequence;  because  of  the 
extreme  gravity  of  this  form  of  the  affection,  and  the  advantage 

*  Doctor  Stokes  remarks  that  occasionally,  in  cases  of  extreme  fatty  degene- 
ration of  the  heart,  a  diffused  impulse  may  be  felt  withont  apex-beat,  resemblmg 
the  heaving  of  a  thin-walled  anenrism.    The  Diseases  of  the  Heart  and  Aorta,  p. 

328. 

+  Opus  citat. 
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of  an  early  application  of  hygienic  and  therapeutic  measures, 
with  a  view  to  the  arrest  of  tissue-decay. 

The  characteristic  symptoms  of  this  change  are  implied  in  the 
expression,  failure  of  the  heart.  Thus,  one  of  the  earliest  symp- 
toms, indeed  in  one  class  of  cases  the  earliest,  is  tumultuous 
action  or  palpitation,  with  feeble  and  irregular  pulse,  when  the 
patient  makes  any  sudden  effort ;  it  is  most  likely  to  occur  if  the 
patient  rapidly  ascend  a  steep  incline,  such  as  a  flight  of  stairs, 
or  hurry  over  a  journey  on  foot,  being  urged  forward  by  a  desire 
to  be  up  to  time.  Such  is  usually  the  first  indication  of  "  break 
up"  in  those  who  at  the  middle  period  of  life,  have  enjoyed  good 
health,  with  the  exception  of  occasional  twinges  of  gout,  and 
have  been  of  active  habits,  and  lived  freely ;  or,  if  of  the  working 
classes,  who  have  indulged  in  the  use  of  malt  drink.  An  eminent 
medical  practitioner  in  a  country  district,  of  middle  age  and  full 
habit,  informed  me  that  the  first  intimation  which  he  received  of 
disease  of  his  heart,  consisted  in  palpitation,  precordial  oppres- 
sion, and  overpowering  dyspnoea,  on  rapidly  ascending  a  flight  of 
stairs  in  his  own  house,  in  order  to  procure  some  medicine  before 
answering  a  hurried  call.  He  was  ever  afterwards  subject  to 
paroxysms  of  dyspnoea,  which  gradually  became  more  frequent, 
and  would  ultimately  attack  him  even  when  at  rest.  I  attended 
this  gentleman  in  his  last  illness,  which  was  characterized  by 
all  the  symptoms  and  signs  of  enlarged  and  fatty  heart,  with 
atheromatous  and  dilated  aorta.    (See  Case  47,  J.  N".  W.) 

The  case  (51),  previously  referred  to  (p.  627),  affords  another 
example  of  the  same  kind  A  working  mechanic,  over  sixty 
years  of  age,  who  had  lived  well,  but  temperately,  noticed  for 
some  time  slight  shortness  of  breath  on  exertion.  He  received  a 
severe  shock  from  the  fall  of  a  beam  of  wood  upon  him,  and 
was  thenceforward  subject  to  more  severe  accessions  of  dysp- 
noea. A  week  previous  to  my  seeing  him,  he  was  proceeding 
hurriedly  to  his  work  after  his  morning  meal,  when  he  was  sud- 
denly seized  with  dyspnoea  and  oppression,  so  urgent  that  he 
was  forced  to  return  home,  and  was  never  afterwards  able  to  re- 
sume his  labour.  There  was  present  all  the  evidence  of  enlarged 
and  fatty  heart,  dilated  aorta,  and  disease  of  the  mitral  and  aortic 
valves,  which  was  subsequently  confirmed  by  dissection. 
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The  history  of  all  such  cases  is  that  of  atheromatous  aorta, 
with  or  without  valvular  disease  and  hypertrophy,  and,  subse- 
quently, fatty  degeneration  and  dilatation  of  the  left  ventricle. 

The  two  last  mentioned  changes  are  those  which  determine 
the  symptoms  of  failure  of  the  heart.    When  fatty  degeneration 
supervenes  upon  hypertrophy  from  valvular  disease  at  the  aortic 
or  mitral  orifice,  although  the  "  break  up  "  of  the  general  health 
is  more  or  less  abrupt,  and  usually  attributed  to  a  definite  cause 
involving  muscular  effort,  still,  as  in  the  preceding  example,  the 
surprise  is  not  complete ;  because,  from  the  previous  existence 
of  symptoms  referable  to  the  valvular  lesion,  the  patient  must 
have  been  sensible  that  he  was  the  subject  of  some  form  of  car- 
diac affection.    Here  likewise,  however,  failure  of  the  heart  from 
fatty  degeneration  and  dilatation  is  the  immediate  cause  of  the 
critical  change.    When  symptoms  of  this  critical  character  have 
been  exhibited,  it  is  too  late  to  attempt  anything  with  a  view  to 
arresting  the  progress  of  the  disease.    But  if  the  patient  had 
been  previously  under  skilled  observation,  it  would  be  the  duty, 
as  no  doubt  it  would  be  within  the  competence  of  a  well  in- 
formed practitioner,  to  determine  from  the  occasional  presence  of 
vertigo  or  amblyopia,  irregularity  of  pulse,  and  slight  feeling  of 
suffocation  with  hurried  breathing,  the  incipience  of  fatty  de- 
generation of  an  hypertrophied  heart.    Then  it  is,  that  by  regu- 
lating the  diet  and  habits  of  the  patient;,  and  putting  him  promptly 
under  a  suitable  course  of  medicine,  the  process  of  retrogressive 
change  may  be  retarded,  or  even  arrested. 

In  other  and  not  fewer  instances,  the  pathological  series  com- 
mences with  granular  degeneration  of  the  kidneys,  accompanied 
not  unfrequently  by  atheromatous  change  in  the  coats  of  the  aorta. 
Then  follow  in  succession  hypertrophy,  fatty  degeneration  and 
dilatation  of  the  left,  and  next,  of  the  right  ventricle,  and  fatty 
conversion  of  the  kidneys  themselves.  In  this  latter  case,  cedema 
of  the  feet  is  usually  the  first,  as  effusion  into  the  serous  cavities 
constitutes  the  last,  member  of  the  series.  These  are  usually  the 
most  urgent  and  distressing  cases ;  they  are  not  unfrequently  com- 
plicated with  erysipelatous  inflammation  and  sloughing  of  the 
lower  limbs.  The  presence  of  albuminuria,  with  a  low  specific 
gravity  of  the  urine,  would  here  constitute  the  first  symptom  o 
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disease ;  but,  as  in  the  former  case,  the  earliest  indications  of  fatty 
change  in  the  heart  would  have  reference  to  its  failure.  Where 
fatty  degeneration  is  secondary  to  inflammation  of  the  heart,  and 
not  preceded  by  hypertrophy,  the  substance  of  the  heart  has  been 
the  seat  of  the  inflammatory  process.  In  other  words,  of  the 
phlegmasise  of  the  heart,  myocarditis  alone  is  capable  of  leading 
directly  to  fatty  transformation  of  its  substance.  This  latter  is 
the  most  rapidly  fatal  process  of  fatty  change  to  which  the  heart 
is  liable,  because  of  the  absence  of  the  protective  influence  of 
hypertrophy. 

The  heart  was  hypertrophied  in  39  out  of  a  total  of  68  cases 
of  fatty  degeneration  reported  by  Quain.  It  was  normal  in  8, 
and  atrophied  in  4  instances.  In  my  list  of  95  cases,  the  heart 
was  hypertrophied  in  31  instances,  and  dilated  in  37. 

Doctor  Quain  inquires  whether  hypertrophy  may  not  proceed 
"  from  a  natural  effort  to  compensate  for  loss  of  power."  I  think 
not ;  because  the  antecedent  state  of  fatty  degeneration  implies 
impairment  of  nutrition. 

A  certain  incompatibility  has  been  assumed  to  exist  between 
fatty  degeneration  of  the  heart  and  valvular  disease. 

Doctor  Henry  Kennedy  declares  that  out  of  a  list  of  245  cases 
of  fatty  heart,  collected  by  him  from  different  sources,  there  were 
only  33  in  which  disease  of  the  valves  existed.*  He  refers  to  a 
list  of  fifty  deaths  from  the  administration  of  chloroform,  pub- 
lished by  Snow,  in  nearly  all  of  which  fatty  disease  of  the  heart 
without  valvular  lesion  was  found  ;f  and  adds,  that  when  valvu- 
lar lesion  exists  in  such  connexion,  it  is  usually  located  at  the 
orifice  of  the  aorta,  the  valves  being  not  atheromatous  but  fatty 
and  competent. 

Doctor  Walshe  mentions  "  absence  of  murmur "  as  negative 
evidence  of  fatty  heart.! 

Doctor  Stokes,  on  the  contrary,  is  of  opinion  that  "  valvular 
disease  is  a  not  infrequent  combination  with  fatty  heart."  In 
most  of  the  cases  which  he  has  seen,  the  valvular  affection  was 
at  the  aortic  orifice ;  and  he  calls  attention  to  the  existence  of 

*  Proceedings  of  Surgical  Society  of  Ireland,  March,  1864. 

t  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  i.,  January  8th,  1859. 

X  The  Diseases  of  the  Heart,  third  edition,  1862,  p.  351. 
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aortic  systolic  murmur,  either  blowing  or  musical,  accompanying 
or  replacing  tire  first  sound,  the  second  sound  being  either  nor- 
mal or  suppressed,  but  without  the  signs  of  regurgitation,  as  con- 
firmatory evidence  of  fatty  heart.  He  admits  only  two  forms  of 
valvular  lesion  in  connexion  with  a  fatty  state  of  the  heart ;  vk., 
those  causing  aortio,  and  mitral  obstruction* 

Jaccoud  tries  to  establish  a  special  connexion  between  aortic 
valve-inadequacy  and  fatty  degeneration  of  the  heart;  urging 
that,  inasmuch  as  -the  coronary  arteries  receive  their  charge  of 
arterial  blood  during  diastole,  regurgitation  at  the  aortic  orifice 
must  diminish  both  the  volume  and  the  pressure  of  the  coro- 
nary circulation,  and  must  consequently  lower  the  nutrition 
of  the  heart.    He  maintains,  however,  that  the  degenerative 
change  is  of  a  mixed  or  "fibro-fatty"  character,  relying  upon 
the  authority  of  Billroth  and  Traube,  who  assert  that  muscle 
tends  to  degenerate  into  connective  tissue  whenever  its  nutrition 
is  impaired.    He  thinks  it  probable  that,  in  such  cases,  myocar- 
ditis progressed  concurrently  with  the  endocarditis  which  dis- 
organized the  valves,  and  favoured  the  occurrence  of  tissue- 
degeneration.f    With  regard  to  this  statement,  I  may  observe 
that  I  have  not  investigated  the  matter  specially  in  relation  to 
aortic  reflux;  but  in  ordinary  fatty  degeneration,  even  that  de- 
pending manifestly  upon  defective  supply  of  arterial  blood,  I 
am  in  a  position  positively  to  deny  the  existence  of  any  increase 
of  the  plastic  or  fibroid  element.    In  reference  to  the  assumed 
origin  of  the  valvular  lesion  from  endocarditis  in  such  cases,  and 
the°  argument  founded  thereon,  I  will  only  remark  that,  in  my 
opinion,  this  lesion  is  rarely  of  inflammatory  origin,  and  is  most 
frequently  of  a  degenerative  type,  like  the  fatty  change  m  the 
heart  itself,  and  is  coeval  with  it.  A  «  disorder  of  compensation, 
such  as  hypertrophy  of  the  left  ventricle  consequent  upon  aortic 
insufficiency,  may  be  converted  into  «  derangement  of  compensa- 
tion"   When  the  latter  is  due  to  a  temporary  cause,  such  as 
fatigue,  or  bronchitis,  it  is  not  of  grave  augury ;  but  when  it  re- 
sults from  the  natural  progress  of  the  disease,  as  exemplified  m 
mitral  incompetence  from  fatty  softening  and  dilatation  ot  the 

*  The  Diseases  of  the  Heart  and  Aorta,  185L  p.  330-1. 

+  Medical  Press  and  Circular,  July,  1863,  translated  by  G.  Cockle,  M.U. 
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left  ventricle,  consecutive  to  hypertrophy  from  incompetence  of 
the  aortic  valve,  then  the  prognosis  is  very  grave,  and  a  state 
of  permanent  asystolie  is  established.  On  this  subject,  Tables 
V.,  VI,  and  VII.  (pp.  648,  656,  and  660),  show  the.  following 
results : 


Condition  of  Valves. 

Table  V. 
50  Cases. 

Table  VI. 
18  Cases. 

Table  VII. 
22  Cases. 

Total. 
90  Cases. 

Cases. 

Per  cent. 

Cases. 

Per  cent. 

Cases. 

Per  cent. 

Cases.   Per  cent. 

Valves  normal  .. 

16  . 

.  28-80 

12  . 

.  66-60 

9  . 

.  40-90 

37 

. .  38-95 

Aortic  valve  diseases  .. 

9  . 

.  16-36 

1  . 

.  S-50 

8  . 

.  36-36 

18 

..  18-90 

Mitral  valve  diseases  . . 

6  . 

.  0-90 

9  . 

.  40-90 

15 

..  15-80 

Not  stated 

21  . 

.  38-18 

5  . 

.  27-70 

26 

..  27-36 

Aortic-systolic  murmur 

4  . 

.  7-27 

8  . 

.  3C-36 

12 

..  12-60 

Aortic-diastolic  murmur 

1  . 

.  1-81 

1  . 

.  5-50 

2  . 

.  9-09 

4 

. .  4-20 

Double  aortic  murmur 

3 

.  5-45 

2  . 

9-09 

5 

..  5-26 

Mitral-systolic  murmur 

1  . 

.  1-81 

3  . 

.  16-60 

7  . 

.  31-81 

11 

..  11-60 

Left  presystolic  murmur 

1  . 

.  1-81 

1(?) 

.  4-54 

2 

..  2-10 

Thus  it  would  appear  that,  if  the  instances,  26  in  number,  in 
which  the  state  of  the  valves  is  not  mentioned,  be  deducted 
from  the  total  of  95  cases,  the  residue  is  nearly  equally  divided 
into  those  in  which  the  valves  were  unaffected,  and  those  in 
which  one  or  more  sets  of  them  were  disorganized ;  the  propor- 
tion being  as  37 : 33. 

In  34  instances,  murmur  of  some  kind  was  present ;  and  of 
these  it  is  noteworthy  that  it  was  located  at  the  aortic  orifice  in 
no  less  than  21  instances,  being  systolic  in  rhythm  in  12  of  the 
number ;  and  at  the  mitral  orifice  in  13  instances,  being  like- 
wise systolic  in  11  examples. 

In  Table  VI.,  for  the  items  in  which  I  am  personally  account- 
able, aortic  murmur  is  stated  to  have  existed  in  12  instances, 
whereas  disease  of  the  aortic  valve  was  actually  present  in  only 
8.  In  the  remaining  4  cases,  the  murmur  was  produced  in  the 
aorta  itself  by  atheromatous  or  calcareous  roughening  of  its  inner 
surface. 

The  practicability  of  diagnosing  a  fatty  condition  of  the  heart, 
especially  in  its  early  stages,  has  been  questioned  by  some  emi- 
nent authors.    Dr.  Latham  denies  it,  and  Dr.  Stokes  expresses  a 

41* 
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qualified  opinion  in  the  following  terms :  "The  fatty  degeneration 
considered  alone,  does  not,  so  far  as  we  know,  afford  any  special 
or  separate  sign ;  and  it  would  be  difficult  or  impossible  to  draw 
a  line  of  distinction  between  the  signs  of  simply  weakened  heart, 
and  of  this  condition  combined  with  fatty  degeneration."  "  In 
many  minor  cases  of  this  condition,  the  heart's  sounds  may  pre- 
sent no  abnormal  character."* 

It  will  be  observed  that  the  preceding  opinion  has  reference 
to  the  signs  exclusively.  I  think,  however,  that  the  absence  of 
the  impulse,  or  its  extremely  feeble  character;  the  brief  duration 
of  the  first  sound,  whether  masked  or  sharp,  in'  primary  cases,  and 
its  almost  complete  or  absolute  extinction  in  those  preceded  by 
hypertrophy;  the  restriction  of  the  sounds  within  a  very  limited 
area ;  and  the  occasional  irregularity  of  the  heart's  action,  will 
suffice,  in  the  majority  of  cases,  to  establish  the  diagnosis  of 
fatty  heart  from  the  physical  signs  alone. 

The  existence  of  a  single  murmur  of  systolic  rhythm  at  the 
root,  or  in  the  ascending  portion  of  the  arch  of  the  aorta,  may  be 
taken  as  strong  collateral  evidence  of  a  fatty  state  of  the  heart ; 
because  of  the  very  frequent  association  of  this  condition  with 
atheroma  of  the  aorta,  involving  the  valves  or  not.  The  aorta  was 
atheromatous  in  40  out  of  95  cases  epitomized  in  my  tables ;  nor 
should  this  be  matter  for  surprise,  atheromatous  transformation 
of  the  aorta  being  itself  a  veritable  fatty  degeneration,  as  shown 
by  Gulliver  and  Virchow.    The  absence  of  diastolic  basic  mur- 
mur affords,  I  think,  in  such  cases,  no  proof  of  the  competency 
of  the  aortic  valves ;  the  reaction  of  the  aorta,  owing  to  the  loss 
of  its  elasticity  from  disease  of  its  coats,  being  inadequate  to  the 
production  of  a  reflux  current  of  sufficient  force  to  clevelope  a 
murmur.    If,  at  the  same  time,  independent  evidence  of  hyper- 
trophy, with  dilatation  and  elongation  of  the  left  ventricle,  be 
present,  as  afforded  by  downward  and  outward  displacement 
of  the  apex,  collapsing,  and  visible  pulse,  and  throbbing  of  the 
carotids,  the  existence  of  aortic  regurgitation  may  be  confidently 
affirmed,  notwithstanding  the  absence  of  the  characteristic  dias- 
tolic murmur. 

If  the  typical  symptoms  of  occasional  vertigo,  momentary 

*  Opus  ciiat.,Tp.  327-8. 
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failure  of  sight,  dizziness,  syncope,  or  pseudo-apoplexy,  and  par- 
oxysmal and  rhythmical  dyspnoea*  coincide  in  any  given  case 
with  the  physical  signs  just  mentioned,  the  positive  diagnosis  of 
fatty  heart  would  be  fully  warranted. 

The  incipience  of  primary  fatty  degeneration  may  be  suspected, 
if  the  pidse,  previously  regular,  become  weak  and  irregular ;  if  the 
surface  be  pale,  the  patient  subject  to  dizziness  or  syncope,  and  the 
cardiac  impulse  feeble;  although  the  sounds  of  the  heart  may  not 
appreciably  differ  from  their  normal  character.  A  positive  diag- 
nosis, however,  would  be  impracticable  under  the  circumstances. 

The  mode  of  death  is  most  frequently  slow,  and  by  a  gradual 
process  of  sinking  or  exhaustion.  Less  frequently  it  takes  place 
by  a  gradual  process  of  a  different  kind ;  namely,  by  asphyxia,  or 
by  coma.  It  may  likewise  occur,  rapidly,  from  angina  pectoris, 
from  a  leakage  of  blood  into  the  pericardium,  or  from  rupture  of 
the  septum  ventriculorum ;  or,  instantaneously,  by  simple  syn- 
cope, or  from  rupture  to  a  large  extent  of  the  outer  wall  of  the 
heart,  or  of  the  aorta.  Amongst  Ormerod's  and  Quain's  cases  of 
fatty  degeneration,  93  in  number,  death  occurred  by  syncope  in 
10,  by  coma  in  1,  and  by  rupture  of  the  heart  in  22  instances. 
The  following  is  a  summary,  in  tabular  form,  of  the  mode  of 
death  in  83  out  of  the  95  cases  comprised  in  Tables  V.,  VI.,  and 
VII. : 


MODE  OP  DEATH. 


Causes. 

Table  V. 
55  Cases. 

Table  VI. 
18  Cases. 

'    Table  VII. 
22  Cases. 

Total. 
95  Cases. 

Cases.  Per  cent. 

Cases. 

Per.  cent. 

Cases. 

Per  cent. 

Cases.    Per  cent. 

Asthenia 

23 

..  41-81 

5  . 

.  27-70 

17  . 

77-27 

45 

..  47-37 

Angina  Pectoris 

8 

..  6-45 

1  . 

.  5-50 

4 

..  4-21 

Asphyxia 

1 

..  181 

4  . 

.  22-20 

2  . 

9-09 

7 

7-37 

Coma 

3 

. .  S-45 

1  . 

.  5-110 

3  . 

1363 

7 

..  7-37 

Rupture  of  heart 

15 

..  27-27 

2  . 

.  11-10 

17 

. .  17-89 

Rupture  of  aorta 

6 

..  10-90 

1  . 

.  5-60 

7 

. .  7-37 

With  regard  to  the  seat  of  rupture,  in  these  17  instances;  it 
occurred  on  the  anterior  waU  of  the  left  ventricle  in  8  cases ;  on 
the  posterior  waU  of  the  left  ventricle  in  6  ;  on  the  anterior  sur- 


*  The  significance  of  this  symptom  depends  upon  the  very  common  association  of 
fatty  heart  with  dilated  and  atheromatous  aorta,  of  which  it  is  pathognomonic. 
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face  of  the  right  ventricle  in  1 ;  through  the  septum  ventriculo- 
rum,  not  communicating  with  the  exterior,  in  1 ;  and  through 
the  septum  ventriculorum,  ultimately  penetrating  the  anterior 
wall  of  the  right  ventricle,  in  1  instance.  In  the  last  mentioned 
case  the  patient  lived  six  clays  after  the  occurrence  of  the  pri- 
mary rupture. 

It  will  thus  be  seen  that  the  outer  wall  of  the  left  ventricle 
was  the  seat  of  rupture  in  no  less  than  14  out  of  17  examples  of 
this  accident,  and  that  it  occurred  through  the  anterior,  more  fre- 
quently than  through  the  posterior  wall,  in  the  proportion  of 
8:6.' 

Of  Quain's  22  cases,  rupture  of  the  external  wall  of  the  left 
ventricle  took  place  in  17 ;  viz.,  on  the  anterior  surface  of  the  ven- 
tricle in  12,  and  on  the  posterior  surface  in  5  instances.  The 
septum  ventriculorum  was  rent  in  1  instance,  the  right  ventricle 
in  2,  and  the  right  auricle  in  2  cases. 

It  is  noteworthy,  that  when  the  septum  ventriculorum  was  the 
seat  of  rupture,  the  patients  invariably  survived  the  accident 
several  days.  Such  was  likewise  the  case  in  the  examples,  five 
in  number,  of  partial  rupture  of  the  wall  of  the  heart.  One  such 
accident  occurred  through  the  deep  layers  of  the  left  ventricular 
wall;  one  through  those  of  the  right  ventricle ;  one  in  a  similar 
situation  in  the  right  auricle ;  and  one  through  the  superficial 
fibres  of  this  chamber,  not  communicating  with  its  interior. 

The  symptoms  indicative  of  rupture  of  the  heart,  with  the  ex- 
ception of  that  of  the  septum  of  the  ventricles,  are  sudden  and 
severe  lancinating  pain,  accompanied  with  a  feeling  of  sinking 
and  fluttering  in  the  region  of  the  heart,  arrest  of  respiration 
followed  by  a  few  gasping  inspiratory  efforts  at  long  intervals, 
failure  of  the  pulse,  extreme  pallor  quickly  succeeded  by  capillary 
venous  engorgement  of  the  cutaneous  surface,  loss  of  conscious- 
ness, and  death  within  a  period  of  a  few  minutes.  When  the 
septum  ventriculorum  alone  has  been  rent,  the  patient  usually 
survives  several  days ;  and  in  one  instance,  already  mentioned,  a 
period  of  six  clays  actually  intervened  between  the  date  of  this 
accident  and  that  of  death.  Dr.  Quain  mentions  a  case  in  which 
the  patient  survived  eight  days* 

*  Lumleian  Lectures,  Lancet,  March,  1872, 
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Three  of  the  most  eminent  Scotchmen  of  the  last  generation, 
Drs.  Chalmers,  Abercrombie,  and  Sir  J.  Y.  Simpson,  died  of  fatty 
disease  of  the  heart;  the  two  former  suddenly.  Dr.  Chalmers  died 
of  simple  syncope,  and  Doctor  Abercrombie  from  rupture  of  the 
left  ventricle.  In  Dr.  Chalmers'  case  there  were  no  premonitory 
symptoms,  except  an  attack  of  temporary  hemiplegia,  from 
which  he  entirely  recovered  in  the  course  of  a  few  weeks,  thir- 
teen years  before  death.  Dr.  Abercrombie  had,  four  years  before 
death,  an  attack  of  faintness,  with  oppression  and  headache  of 
brief  duration,  but  no  other  premonitory  symptom.  The  heart 
was  in  a  state  of  fatty  degeneration.  Dr.  H.  Bennett  reported 
on  Dr.  Chalmers'  heart,  the  left  ventricle  of  which  was  almost 
entirely  converted  into  fat,  exhibiting  under  the  microscope  lines 
of  granules,  and  no  transverse  striation.*  Sir  J.  Y.  Simpson 
died  of  fatty  degeneration  of  an  hypertrophied  heart,  but  by  gra- 
dual exhaustion,  or  asthenia. 

The  following  Tables,  V.,  VI.,  and  VII.,  have  been  constructed 
from  the  records  of  the  London  and  Dublin  Pathological  Societies, 
and  from  my  own  register,  respectively.  They  exhibit,  in  sum- 
mary, the  latest  available  contributions,  in  a  clinical  aspect,  to 
the  pathology  of  fatty  disease  of  the  heart;  and,  commencing 
from  the  date  of  publication  of  Dr.  Quain's  valuable  statistics 
(May,  1850),  they  may  be  regarded  as  supplementary  to  his 
Tables,  and  as  representing  the  present  state  of  clinical  know- 
ledge of  the  subject  in  the  United  Kingdom. 

*  Contributions  to  Practical  Medicine,  by  James  Begbie,  1862. 
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Synopsis  of  Table  V. 

Sex  : 

Males    .  ... 
Females  . 

Aoes  : 

Under  twenty  years    .  .         .  . 

Twenty  to  thirty  years 

Thirty  to  forty        „  . 

Forty  to  fifty         „  .         .  . 

Fifty  to  sixty         „  •.         .  . 

Sixty  to  seventy      „  . 

Seventy  to  eighty    „  .         .  . 

Not  stated  . 

"  Middle  aged "  .  .         .  . 

"Aged"         .         .  .         .  ^ 


Duration  op  Illness  : 

Minimum        ......    four  days 

Maximum       ......  eight  years 

Symptoms : 

Faintness,  intermittent  and  irregular  pulse  .         .  .15 
Paroxysmal  dyspnoea  .         .         .         .  .  .16 

Angina  pectoris  ......  5 

Dropsy  ........  6 

Arcus  senilis   .......  6(?) 

Not  stated       .......  8 

Physical  Signs  :  55 

Aortic-systolic  murmur  .....  4 

Aortic-di«stolic  murmur  .         .  .         .  .1 

Double  aortic  murmur  .....  3 

Mitral-systolic  murmur  .....  1 

Left  presystolic  murmur  .         .         .         .  .1 

Dull  first  sound  .  .         .         .  6 

Sharp  second  sound  2 
Not  stated       .......  38 

Mode  op  Death :  55 
Asthenia         .         .         .         .         .         .  .23 

Angina  pectoris  ......  3 

Asphyxia         .......  l 

Coma    .         .         ...         .         .         .  .3 

Rupture  of  heart        .         .         .         .         .  .14 

Rupture  of  aorta        ......  6 

Not  stated       .......  5 


State  op  Aorta  : 
Atheromatous  . 
Not  stated 
Healthy 

State  op  Valves  : 
Normal . 
Aortic  affected 
Mitral  affected 
Not  stated 

State  op  Cavities  and  "Walls  of  Heart  : 


Fatty  deposit  .......  12 

Cavities  thinned        ...  ...  18 

Cavities  thickened      .         .         .         .  .  .13 

Not  stated       .  .         .         .         .  .12 

State  of  Fibres  :  55 
Advanced  fatty  degeneration  .  .         .         .  .50 

Granular  ditto  .....  5 


State  of  Other  Organs  : 
Fatty  liver 
Fatty  kidneys  . 
Granular  kidneys 
Coronary  arteries  diseased 
Cirrhosis  of  liver 
Not  stated 

— 65 


Cases. 
.  35 
.  20 

— 55 

6 
6 
5 

.  11 

4 

.  13 
6 
2 
1 
1 


55 

24 
28 
3 


55 

16 

9 
6 
24 


55 


7 
5 
2 

2L 
1 

19 
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Synopsis  of  Table  VI. 


Sex  : 

Males  .  .  . 
Females         .  . 

Ages  : 

Under  twenty  years 
Twenty  to  thirty  years 
Forty  to  fifty  „ 
Fifty  to  sixty  „ 
Sixty  to  seventy  „ 

Duration  of  Illness  : 
Minimum 
Maximum  . 


Cases. 
12 
6 

— 18 

2 
2 
3 
2 
9 

— 18 


eight  months, 
forty  years. 


Symptoms : 

Faintness,  intermittent  and  irregular  pulse,  etc., 
Paroxysmal  dyspnoea  .... 

Angina  (pain,  palpitation,  and  dyspnoea) 
Dropsy  ...... 

Arous  senilis  ..... 


Physical  Signs  : 

Irregular  action  of  heart 
Intermittent  ditto 
Aortic-diastolic  murmur 
Mitral-systolic  murmur 
Dull  first  sound 
Sharp  second  sound 
Not  stated 


Mode  op  Death  : 
Asthenia 
Angina  pectoris 
Asphyxia 
Coma  . 
Rupture  of  heart 
Rupture  of  aorta 
Not  stated 

State  of  Aorta  : 
Atheromatous  . 
Congested 
Not  stated 

State  of  Valyes  : 
Normal  . 
Aortic  affected 
Not  stated 


State  op  Cavities  and  Walls  op  Heart  : 
Fatty  deposit,  . 
Cavities  thinned 
Cavities  thickened  . 

State  of  Fibres  : 

Advanced  fatty  degeneration  . 
Granular  ditto 
Healthy  .... 
Not  stated  .... 

State  of  Other  Organs  : 
Pulmonary  apoplexy  . 
Fatty  liver  .... 
Fatty  kidneys  .  . 
Cirrhosis  of  liver 
Not  stated 


.  in  12 

•  „  1 

•  »  2 

•  „  8 

•  ,,  1 

_18 

3 
1 
1 
3 
7 
1 
2 

—18 

6 
1 
4 
1 

2 
1 

4  ^ 
—18 

6 
1 

.  12 
—18 

.  12 
1 

5 

—18 

.in  12 
•  „  10 


18 


14 
1 
1 

2 


"18 


1 

3 
2 
1 
11 


18 


42* 
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Synopsis  of  Table  VII. 


Sex  :* 

-Males    .  .  , 

Females  .  . 

AGE : 

Under  twenty  years  . 
Twenty  to  thirty  years 
Thirty  to  forty 
Forty  to  fifty  . 
Fifty  to  sixty  . 
Sixty  to  seventy 
Seventy  to  eighty 

duration  of  Illness  : 
Minimum 

Maximum      .  , 


Cases. 
17 
0 

~ 22 

1 
1 
1 
11 

2 
5 
1 

— 22 


Symptoms : 

Faintness,  intermittent  or  irregular  pulse,  . 
Paroxysmal  dyspnoea  .... 
Angina  pectoris  (pain,  palpitation,  and  dyspnoea) 
Dropsy 

Arcus  senilis  (noted) 

Physical  Signs  : 

Irregular  action  of  heart, 
Aortic-systolic  murmur 
Aortic-diastolic  murmur 
Double  aortic  murmur 
Mitral-  systolic  murmur 
Left  presystolic  murmur 
Dull  first  sound 
Sharp  second  sound  . 

Mode  of  Death  : 

Asthenia  .  . 
Asphyxia  .  . 
Coma  . 

State  of  Aorta  : 

Atheromatous  . 
Congested 
Healthy 

Eeduced  in  calibre 
Not  stated 

State  of  Valves  : 

Normal,  .  . 

Aortic  affected  . 
Mitral  affected 

State  of  Cavities  and  Walls  of  Heart  : 
Fatty  deposit,  . 
Walls  of  chambers  thinned 
Walls  of  chambers  thickened 

State  of  Fibres  : 

Advanced  fatty  degeneration 
Granular  stage 
Healthy 

State  of  other  Organs  : 
Fatty  liver      .  . 
Fatty  kidneys 

Granular  degeneration  of  kidneys 
Cirrhosis  of  Liver 
Healthy. 
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*  There  was  no  female  over  forty -eight  years  of  age,  and  no  male  under 
thirty-four  years  of  age. 
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The  treatment  of  fatty  accumulation  upon  the  heart,  when  this 
condition  can  be  inferred  rather  than  positively  diagnosed,  differs 
in  no  respect  from  that  of  general  obesity.  The  measures  taken 
may  be  moderately  active,  if  the  person  under  treatment  be  young 
and  adjudged  structurally  sound.  Thus,  if  the  pulse  be  strong 
and  regular ;  the  heart,  as  judged  by  percussion  and  ausculta- 

■  tion,  free  from  hypertrophy,  dilatation,  and  valvular  lesion  ; 
the  aorta  healthy,  as  determined  by  the  quality  of  the  cardiac 
sounds  in  the  ascending  aorta,  and  the  character  of  the  respira- 
tion ;  and  the  kidneys  free  from  disease,  as  shown  by  a  careful 
general  and  microscopical  examination  of  the  urine,  under  such 
circumstances,  active  exercise  may  be  enjoined,  especially  that 
which  quickens  respiration  and  consumes  heat-producing  tissue ; 
such  as  quick  walking  up  hill,  the  use  of  the  clumb-bells  or 
quoits,  racket-playing,  etc.    At  the  same  time  the  use  of  hydro- 
carbons in  food  and  drink  must  be  restricted,  especially  sugar, 
fats,  milk,  and  malt  liquors.    For  the  same  reason  rum  and  li- 
queurs ought  to  be  forbidden.    Wholesome  nitrogenous  food 
should  be  taken  frequently  to  anticipate  a  craving  appetite,  but 
always  short  of  satiety.    A  bath,  either  cold  or  tepid,  should  be 
frequently  taken  ;  the  bowels  should  be  well  moved  at  least 
once  daily,  and  the  period  assigned  to  sleep  should  not  exceed 
seven  hours  out  of  the  twenty-four.    Alkaline  waters,  natural 
and  artificial,  such  as  those  of  Vichy  and  Xissingen,  Seltzer, 

■  etc.,  may  be  freely  drunk.  This  plan,  by  which  the  adipose 
•tissue  is  gradually  reduced,  and  then  kept  within  moderate 

limits,  is  very  different  from  the  extreme  and  heroic  system  of 
Banting,  by  which  it  was  proposed  to  rapidly  dissipate  fatty 
accumulations. 

The  system  of  Banting  involved  no  little  danger  to  the  integrity 
of  structures  and  organs,  especially  those  subject  to  periodic  and 
frequent  distention,  such  as  the  heart  and  arteries,  by  the  attenu- 
ation and  weakening  of  their  walls  which  necessarily  follow  the 
rapid  removal  of  interstitial  and  superficial  fat  There  is,  more- 
over, considerable  danger  of  actual  degeneration  of  tissue  from 
abrupt  reduction  of  the  wonted  supply  of  pabulum.  Hence,  Ban- 
tingism  should,  under  all  circumstances,  be  discontinued,  even  in 
the  young  and  healthy.  The  plan  thus  briefly  sketched  should 
be  put  m  operation  in  all  cases,  but  modified  according  to  aee  and 
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other  circumstances,  where  there  is  a  tendency  to  adipose  deve- 
lopment. Thus,  in  middle  age,  especially  where  there  is  such  evi- 
dence of  cardiac  weakness  as  that  afforded  by  feeble  impulse  and 
radial  pulse,  and  palpitation  and  dyspncea  after  a  moderate  walk, 
pedestrian  exercise  should  be  limited,  but  regular,  and  always,  if 
possible,  on  level  ground,  in  the  open  air,  and  short  of  fatigue. 
Even  in  such  cases,  if  there  be  not  conclusive  evidence  of  struc- 
tural change  and  advanced  attenuation  of  the  heart,  moderate 
and  regular  exercise  on  foot,  such  as  walking  or  playing  billiards, 
should  be  recommended,  as  conducing  not  only  to  the  reduction 
and  limitation  of  fat,  but  to  the  healthy  nutrition  of  the  tissues 
of  the  body  generally.    I  have  already  stated  as  my  opinion,  and 
I  would  repeat  it  here,  that  of  the  rare  and  peculiar  condition  of 
the  heart  in  which  its  proper  structure  is  represented,  but  in  dif- 
ferent proportions  in  the  several  cavities,  by  only  a  thin  layer  of 
muscle  internally,  the  greater  portion  of  the  substance  of  its 
walls  having  been  replaced  by  an  ingrowth  of  fat  from  the  outer 
surface,  the  thin  residuum  of  muscle  being,  however,  structurally 
sound,  there  is  absolutely  no  positive  evidence,  general  or  physi- 
cal (see  "Aneurism,"  Mr.  B.). 

It  would  seem  that  in  such  cases,  provided  always  the  duty 
imposed  upon  the  heart  by  exercise  or  excitement  be  not  even 
once  in  excess  of  the  ordinary  routine,  that  the  attenuated  mus- 
cular wall  is  enabled  by  the  soundness  of  its  structure,  and  by 
the  mechanical  support  which  it  receives  on  the  outside  from  a 
thick  and  solid  layer  of  adeps  to  perform  its  function  without 
faltering.  Where  this  condition  is  suspected,  from  the  existence 
of  a  feeble  but  regular  pulse,  and  the  absence  of  precordial  im- 
pulse conjoined  with  general  obesity,  positive  diagnosis  being,  in 
the  present  state  of  knowledge,  impracticable,  physical  effort  and 
excitement  of  every  kind  should  be  strictly  prohibited.  Measures 
should  be  taken  to  improve  the  general  nutrition  in  the  hope  of 
advancing  that  of  the  heart;  and  tonics,  such  as  iron,  quinine,  and 
strychnia,  should  be  given  with  a  view  to  strengthening  the  por- 
tion of  muscular  substance  which  remains. 

Where  fatty  degeneration  of  the  heart  actually  exists,  there 
cannot  be  a  hope  of  equal  benefit  from  treatment.  Tissue  is  now 
in  process  of  retrograde  metamorphosis,  and  the  utmost  that  can 
be  hoped  from  treatment  is  to  stay  that  fatal  process,  whilst 
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guarding  against  accidents  from  the  changes  which  it  has  already- 
wrought.  Digestion  should  be  promoted,  the  appetite,  if  possible, 
improved,  and  the  bowels,  which  are  usually  confined,  should  be 
regulated  by  means  of  mild  saline  aperients.  Medicines  capable, 
at  the  same  time,  of  improving  the  appetite  and  promoting  the 
nutrition  of  the  muscles  by  imparting  tone  and  vigour  to  their 
action,  should  be  steadily  and  perseveringly  administered.  Of 
these,  the  best  are  quinia  and  strychnia,  given  in  moderate  doses, 
and  combined  with  iron  where  the  anaemic  aspect  is  presented. 
I  usually  direct  the  following :  Bx.  Sulph.  quiniae,  grs.  xxiv ;  Acid, 
sulphur,  dil,  npxxx ;  Liquor,  strychnine  (B.  P.),  Tipxlviii ;  Sulph. 
ferri  granulat.,  grs.  viii ;  Syrupi  flor.  aurant.,  3iv ;  Aquas  font., 
ad  iviij.    A  tablespoonful  to  be  taken  thrice  daily. 

Should  there  be  evidence  of  sanguineous  engorgement  of  the 
liver  and  of  fatty  accumulation  in  its  cells,  as  furnished  by  en- 
largement and  tenderness  of  that  organ,  and  a  jaundiced  tint  of 
the  skin  and  conjunctivae,  then  an  occasional  dose  of  blue  pill, 
combined  or  not  with  resin  of  podophyllin  according  to  the 
state  of  the  bowels,  should  be  directed.  In  the  treatment  of 
dropsy  dependent  upon  fatty  degeneration  of  the  heart,  a  com- 
bination usually  consecutive  to  chronic  disease  of  the  kidneys, 
reliance  must  be  placed  mainly  upon  active  purgation  with  saline 
aperients,  and  the  dry  air-bath.  Where  the  kidneys  are  merely 
congested,  or  secondarily  engaged,  the  urine  exhibiting  slight 
opalescence  when  heated  or  tested  with  nitric  acid,  the  specific 
gravity  being  1-020  or  upwards,  after  dry  cupping  and  warm 
poultices  to  the  loins,  diuretics  should  be  given.  Of  the  latter,  de- 
cidedly the  best  is  digitalis ;  because  it  is  not  only  the  most  effi- 
cacious as  such,  but  also  because  it  is  the  most  active  and  reliable 
tonic  stimulant  of  the  heart  which  we  possess.  It  is  still  more 
decidedly  indicated  if,  in  addition  to  the  presence  of  dropsical 
effusion,  the  action  of  the  heart  be  faltering  and  irregular.  The 
effect  of  this  medicine  in  restoring  regularity  of  action  to  the 
heart,  and  increasing  its  contractile  vigour  and  force,  entitles  it 
to  the  first  place  as  a  cardiac  tonic.  I  prefer  the  tincture  to  all 
other  preparations  of  this  drug,  and  usually  prescribe  it  as  fol- 
lows: B^.  Tinct.  digitalis,  mjxxx;  Spirit,  aether.  nitros,3ij;  Aquas 
font.,  ad  3viij.  An  ounce  every  third  hour.  It  is  in  cases  of 
the  former  kind,  namely,  primary  disease  of  the  kidneys,  fol- 
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lowed  in  succession  by  hypertrophy  and  fatty  degeneration  of 
the  heart  with  atheromatous  change  of  the  arteries,  that  the 
most  formidable  of  the  complications  of  fatty  disease  of  the 
heart,  gangrene  of  the  lower  extremities,  is  most  frequently  met 
with.    There  is  previously  considerable  oedema  of  the  feet  and 
legs  with  tension  of  the  skin ;  an  erysipelatous  blush  then  appears 
upon  the  dorsum  of  one  or  both  feet,  or  above  the  ankles,  at- 
tended with  elevation  of  temperature,  and  here  one  or  more 
bullee  filled  with  amber-coloured  serum,  are  formed;  the  sur- 
rounding surface  is  now  congested,  the  temperature  falls,  and 
gangrene  rapidly  spreads  from  the  bullae  as  from  so  many  centres. 
I  have  reason  to  believe  that  in  such  cases  there  is  always  the 
antecedent  change  of  aortic  arteritis  which  is  intimately  associ- 
ated with  the  immediate  and  determining  cause  of  gangrene; 
but,  inasmuch  as  acute  inflammation  of  the  lining  membrane  of 
the  aorta  is  always  a  sequela  of  atheromatous  conversion  of  its 
'  walls,  and  as  the  latter  is  usually  accompanied  by  dilatation  of 
the  vessel,  we  might  expect  to  find  rhythmical  dyspnoea,  or  irre- 
gularity of  breathing,  a  prominent  feature  of  those  cases  in  which 
gangrene  of  the  lower  limbs  is  a  final  symptom;  and  so  it  is.  In 
all  the  examples  of  this  truly  formidable  complication  which 
have  come  under  my  notice,  there  were  present  rhythmical  dysp- 
noea, and  the  sharp,  clicking,  second  sound  in  the  ascending- 
aorta,  indicative  of  atheromatous  conversion  of  its  walls.  The 
gangrene  is,  I  believe,  immediately  dependent  upon  local  arte- 
ritis and  thrombosis.    If  tension  of  the  integument  be  excessive,  ( 
acupuncture  may  be  practised,  or  the  skin,  where  most  on  the 
stretch,  may  be  punctured  freely  with  the  point  of  a  lancet  at  dis- 
tant intervals;  the  seat  of  most  active  inflammation  being,  how- 
ever, avoided.    A  lotion,  consisting  of  5ij  of  Goulard's  solution 
to  Ex  of  water,  should  be  kept  constantly  applied  to  the  inflamed 
portion  of  the  skin,  whilst  those  parts  which  are  already  livid, 
and  in  which  the  temperature  has  faUen  below  the  normal  stan- 
dard, should  be  wrapped  in  cotton  wadding,  or  soft  wool. 

In  the  treatment  of  the  distressing  form  of  dyspnoea,  desig- 
nated "  of  ascending  and  descending  rhythm,"  I  have  found  the 
inhalation  of  nitrite  of  amyl  the  most  efficacious  means  of  relief 
Ten  or  twelve  drops  may  be  received  into  the  folds  of  a  pocket- 
handkerchief  or  napkin,  and  freely  inhaled  by  the  patient;  or  a 
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few  whiffs  may  be  taken,  at  the  acme  of  respiratory  distress, 
directly  from  a  bottle  containing  the  nitrite.  The  effect  has 
been  to  mitigate  the  feeling  of  want  of  air,  and  to  slow  the  res- 
piration. The  peculiar  effect  of  this  agent  is  to  relax  the  syste- 
mic capillaries  and  increase  the  volume  of  blood  circulating  in 
the  tissues.  It  was  a  knowledge  of  this  action  of  the  nitrite  of 
arnyl,  that  first  suggested  to  me  a  trial  of  it  for  the  relief  of  the 
distressing  symptom  under  notice,  which  depends,  as  already 
shown,  upon  failure  of  tissue-respiration. 

The  treatment  of  the  closely  allied  symptom  of  angina  pec- 
toris, so  often  presented  in  connexion  with  hypertrophy  and  fatty 
disease  of  the  heart  with  atheroma  of  the  arteries,  especially 
in  gouty  subjects,  should  be  conducted  on  the  same  principle ; 
namely,  that  of  promoting  capillary  circulation,  and  relieving  the 
distended  heart.  Tor  the  accomplishment  of  this  twofold  pur- 
pose, I  am  not  acquainted  with  any  measures  more  efficacious 
than  dry  cupping  over  the  chest,  warm  stimulating  applications 
to  the  feet  and  legs,  such  as  hot  mustard  baths  or  sinapisms, 
and  nitrite  of  amyl  given  by  inhalation,  as  described  in  the  pre- 
ceding paragraph.  Dr.  Strange,  of  "Worcester,  has  found  the  hy- 
drate of  chloral,  in  doses  of  grs.  xxv-xxx,  most  efficacious  in  the 
treatment  of  angina  pectoris.  It  should  be  given  in  the  above 
mentioned  dose  every  hour,  till  relief,  which  usually  follows  the 
first  dose,  is  obtained.  Two  cases  are  mentioned  by  Dr.  Strange 
in  support  of  his  statement,  and  in  one  of  these,  a  dose  of  chloral 
•was  given  nightly  for  four  months,  with  a  few  omissions ;  on 
these  latter  occasions  only  the  angina  returned.*  I  cannot 
speak  from  personal  experience  of  the  treatment  of  angina  with 
hydrate  of  chloral,  but  I  would  not  hesitate  to  make  trial  of  it, 
as  recommended  by  Dr.  Strange.  The  intercurrent  angina  of 
fatty  heart  is  frequently  dependent  upon  sub-acute  aortitis; 
such  cases  are  characterized  by  a.  feeling  of  great  constriction  at 
the  upper  portion  of  the  sternum,  and  are  best  treated  by  leech- 
ing in  this  situation,  and  subsequently  by  the  administration  of 
small  and  repeated  doses  of  grey,  and  antimonial  powder. 

A  six  weeks'  residence  at  Kissingen  or  Harrogate,  and  a  course 
of  mild  alkaline'  chalybeate  waters,  would  be  eminently  condu- 

*  Medical  Times  and  Gazette,  September  24th,  1870. 
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cive  to  the  restoration  of  tone  and  vigour  to  those  fibres  of  the 
heart  which  are  suffering  from  feeble  nutrition,  but  not  yet  actu- 
ally in  process  of  fatty  change.  Such  fibres,  which  are  character- 
ized by  granular  clotting  at  intervals,  transverse  striation  being 
still  manifest  over  the  greater  portion  of  their  length,  may  be 
found  in  greater  or  less  number  even  in  hearts  most  advanced  in 
fatty  metamorphosis.  They  are  the  representatives  of  healthy 
structure  in  the  organ,  and  the  sole  agents  in  carrying  on  the 
circulation.  Hence  the  importance  of  arresting  the  further  pro- 
cess of  change  in  them  by  promoting  their  nutrition. 

I  now  proceed  to  submit  examples  of  the  condition  discussed 
at  such  great  length  in  the  preceding  pages. 

Case  XLII. — Pulmonary  Emphysema  and  Interstitial  Pneu- 
monia ;  Mitral  Regurgitation  ;  Death.  Fatty  Accumulation 
upon  the  Heart,  and  Granular  Degeneration  of  its  Substance. 

Susanna  H.,  aged  forty-five  years,  was  admitted  into  the  Mater 
Misericordise  Hospital,  January  20th,  1865,  suffering  from  cough 
with  great  dyspnoea  and  debility.  Pulse  114,  very  weak,  and  in- 
termittent. The  cervical  veins  were  distended,  and  there  was 
venous  and  arterial  pulsation  in  the  neck.  At  the  apex  of  the 
heart  the  first  sound  was  clear  and  accompanied  by  a  soft  sys- 
tolic murmur.  Alcoholic  stimulants  were  freely  administered, 
and  under  their  use  her  general  condition  was  improved. 

On  the  14th  of  February,  whilst  the  breathing  was  less  em- 
barrassed, the  pulse  was  scarcely  to  be  felt,  and  on  the  15th 
streaks  of  florid  blood  appeared  in  the  sputa ;  an  event  which, 
as  she  then  admitted,  had  frequently  occurred  before.  The  apex- 
murmur,  which  up  to  this  date  continued  to  be  audible,  was  not 
to  be  heard.  During  the  two  clays  immediately  preceding  her 
death,  which  took  place  on  the  20th,  no  pulse  could  be  felt  at 
the  wrist. 

The  body  was  examined  on  the  following  day.  Both  lungs 
were  partially  emphysematous,  and  several  patches  of  interstitial 
pneumonia,  in  its  early  stage,  were  found  in  them.  The  bronchial 
membrane  was  congested,  and  the  bronchial  tubes  contained 
much  viscid  mucus.  There  were  several  ounces  of  serum  in  the 
sac  of  the  pericardium,  and  the  heart,  especially  at  its  base,  was 
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covered  with  a  thick  layer  of  fat.  The  right  chambers  were 
dilated  and  filled  with  dark  coagulated  blood.  The  left  ven- 
tricle was  somewhat  thickened,  but  not  dilated,  and  the  mitral 
valve  was  tuberculated  upon  the  edge.  The  aortic  orifice  was 
slightly  contracted,  but  the  valves  were  healthy  and  competent. 
No  stria?  were  visible  in  the  muscular  fibres  of  the  heart  ex- 
amined microscopically.  The  fibres  were  pale,  and  exhibited 
lines  of  retractile  granules.  To  this  case  is  appended  in  my 
register  the  following  note,  which  I  copy  verbatim  :  "  This  with 
some  other  similar  cases,  viz.,  of  partial  emphysema  with  con- 
gestive bronchitis,  suggests  the  reflection,  that  in  such  the  ag- 
gravated dyspnoea,  failure  of  circulation,  and  anasarca,  are  due, 
not  so  much  to  the  affection  of  the  lungs,  as  to  fatty  and  weak 
heart,  which  I  have  always  found  to  be  an  associated  condition. 
Hence  the  benefit  derived  from  the  free  use  of  brandy  and  other 
stimulants."  In  such  cases,  likewise,  mitral  reflux,  not  depen- 
dent upon  valvular  disease,  is  of  frequent  occurrence,  from  weak- 
ness and  yielding  of  the  walls  of  the  left  ventricle  at  the  acme 
of  systole. 


Case  XLIII. — Aneurism  of  the  Ascending  Portion  of  the  Arch  of 
the  Aorta;  Inadequacy  of  the  Aortic  Valves;  Hypertrophy 
and  Fatty  Degeneration  of  the  Heart;  Death. 

Eev.  Mr.  R,  aged  forty-five  years,  was  received  into  the 
Mater  Misericordiae  Hospital  as  a  private  patient  on  the  2nd 
March,  1865.  He  was  a  large  man,  and  had  been  very  corpu- 
lent. Had  irregular  and  intermitting  pulse  for  the  last  ten 
years,  and  was  told  that  he  had  fatty  disease  of  the  heart. 
.,  In  July,  1864,  he  had  one  or  two  attacks  of  vertigo,  and  in 
November  of  the  same  year  he  caught  cold,  and  had  a  bad 
attack  of  bronchitis;  his  breathing  then  became  short  for  the 
first  time. 

On  the  night  of  January  15th,  1865,  when  about  retiring  to 
bed,  he  felt  a  sensation  of  tightness  about  the  upper  part  of  the 
sternum,  accompanied  with  hurried  and  difficult  respiration,  and 
with  great  excitement  and  alarm ;  he  did  not  venture  to  go  to 
bed  that  night,  and  he  has  not  been  since  able  to  lie  down.  The 
feet  began  to  swell  about  the  15th  February. 
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When  admitted,  lie  was  remarkably  pale,  and  rather  thin ;  the 
pupils  were  mnch  contracted,  even  in  the  shade;  the  figure  was 
bent,  and  there  was  complete  orthopncea.    He  experienced  most 
relief  by  leaning  forward  in  the  sitting  posture.     The  lower 
limbs  were  throughout  oedematous,  and  pitted  on  pressure,  but 
were  free  from  congestion.    Urine  loaded  with  lithate  of  am- 
monia, sp.  gr.  1/027,  and  passed  in  small  quantity;  only  twenty- 
two  ounces  in  the  twenty-four  hours ;  it  contained  a  trace  of 
albumen.     Bowels  rather  confined;  pulse  90  to  96,  full,  soft, 
irregular,  and  occasionally  intermitting,  but  not  "  late  "  in  rela- 
tion to  the  ventricular  contraction.  -  Cardiac  impulse  feeble  ;  first 
sound  ill  pronounced.    A  sharp,  whizzing  murmur  replaced  the 
second  sound  at  midsternum,  was  traceable  upwards  and  to  the 
right  with  increasing  loudness,  and  attained  its  greatest  inten- 
sity at  the  upper  part  of  the  sternum ;  in  this  situation  there  was 
a  considerable  circumscribed  prominence  engaging  the  right  side 
of  the  sternum,  and  three  superior  costo-sternal  articulations  of 
the  same  side.    Over  this  prominence,  which  was  comparatively 
dull  on  percussion,  the  diastolic  murmur,  as  already  stated, 
was  loudest ;  it  extended  into  the  right  subclavicular  region, 
but  not  into  the  left.    Two  sounds  were  heard  over  this  promi- 
nence ;  viz.,  one  corresponding  to  the  first  sound  of  the  heart 
and  similar  to  it  in  character,  the  second  being  the  diastolic 
murmur,  heard  in  its  greatest  intensity.     The  most  careful 
examination  failed  to  detect  impulse  over  the  prominence,  or 
elsewhere,  save  in  the  normal  situation  of  the  heart.  Neither 
impulse  nor  murmur  was  perceptible  in  the  back.  Respiration 
30,  feeble  on  right  side,  loud  on  left,  and  accompanied  with  coarse 
rales  over  both  bases  posteriorly.    No  visible  pulsation  of  the 
arteries,  and  no  thoracic  pain,  but  a  feeling  of  "tightness"  behind 
the  fourchette  of  the  sternum.    No  distention  of  the  superficial 
veins  of  the  chest,  but  the  right  external  jugular  was  distended 
at  its  junction  with  the  subclavian.    No  difference  between  the 
radial  pulse  on  the  opposite  sides.    Diagnosis :  Aneurism  of  the 
upper  portion  of  the  ascending  aorta  pressing  on  the  right  bron- 
chus; this  aneurism  is  probably  false,  one  or  more  of  the  coats  of 
the  vessel  having  given  way  on  the  night  of  January  15th; 
aortic  valves  inadequate,  most  probably  by  simple  dilatation  of 
the  orifice ;  and  finally,  hypertrophy  of  the  heart  from  antecedent 
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atheroma  of  the  aorta ;  fatty  degeneration  of  the  heart,  in  a  not 
advanced  stage ;  and  engorgement  of  the  liver. 

On  the  9  th  March  a  feehle  impulse  was  felt  over  the  sternal 
prominence  at  the  end  of  expiration,  the  patient  having  on  the 
preceding  night  experienced  several  attacks  of  paroxysmal  dysp- 
noea. These  attacks  were  readily  brought  on  by  mental  excite- 
ment or  physical  exertion  of  any  kind,  and  were  promptly 
relieved  by  the  application  of  a  few  leeches.  He  was  usually 
incoherent  at  night,  but  collected  during  the  day.  (Edema  ex- 
tending upwards.  Under  the  use  of  tincture  of  digitalis  in 
doses  of  TI]_x,  with  an  equal  quantity  of  spirit  of  nitrous  ether, 
and  of  elaterium  and  blue  pill  in  small  doses,  the  urine  was 
increased  in  quantity,  the  oedema  was  somewhat  reduced,  and 
the  pulse-rate  brought  down  to  66-72. 

On  the  22nd  March  the  pulse  was  very  irregular ;  there  were 
14  beats  within  the  first  recorded  period  of  ten  seconds,  17  in 
the  second,  and  15  in  the  third  corresponding  period.  He  had  a 
paroxysm  of  dyspnoea,  during  which  it  was  thought  he  would 
have  died ;  it  came  on  without  any  assignable  cause,  was  accom- 
panied by  dry,  hacking  cough,  and  lasted  two  hours. 

On  the  23rd,  oedema  had  extended  to  the  abdomen,  which  con- 
tained some  liquid,  and  fine  crepitation  was  audible  over  the 
base  of  both  lungs.  There  was  likewise  persistent  dry  cough. 
Infusion  of  digitalis  was  now  given,  in  half  ounce  doses,  with 
spirit  of  juniper  and  chloric  ether ;  this  produced  copious  diu- 
resis, and  was  followed  by  some  relief  from  the  dyspnoea.  The 
legs  were  subsequently  punctured  to  avert  gangrene  of  the  over- 
stretched skin ;  on  the  3rd  April  he  spat  some  blood. 

April  5th.  Pulse  108,  full  and  bounding.  The  urine  contained 
a  larger  proportion  of  albumen,  and  the  right  foot,  and  lower 
portion  of  right  leg,  were  tender  and  erythematous ;  oedema  much 
reduced ;  heart's  action  strong ;  both  sounds  audible,  but  with- 
out murmur ;  two  sounds  were  likewise  audible  over  the  sternal 
prominence,  but  no  murmur ;  no  dysphagia. 

On  the  6th,  the  murmur  was  again  audible  at  the  base  of  the 
heart,  and  over  the  sternal  prominence,  as  before. 

On  the  14th,  an  eruption  of  the  character  of  discrete  variola 
appeared  on  the  lower  half  of  the  right  arm,  and  about  the 
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elbow,  but  was  strictly  confined  to  these  situations ;  the  con- 
tents became  opaque,  and  the  pustules  began  to  fade  on  the 
following  clay ;  and  then,  for  the  first  time,  there  was  visible  pul- 
sation in  the  radial  arteries  and  carotids. 

26th.  The  scrotum,  which  was  greatly  distended  with  serum, 
was  punctured  to-day.  Eespiration  36,  performed  rapidly,  and 
at  long  intervals ;  great  cardiac  distress,  and  murmur  nowhere 
audible ;  respiratory  murmur  very  feeble  over  right  front ;  loud 
over  left. 

He  died  on  the  3rd  May,  and  permission  to  examine  the  body 
could  not  be  obtained.  I  think,  however,  the  diagnosis  made  was 
fully  warranted  by  the  symptoms  and  physical  signs  exhibited. 
As  the  case  is  so  full  in  detail,  and  in  many  respects  so  typical 
of  its  kind,  I  have  deemed  it  worthy  of  publication,  even  with- 
out the  proof  afforded  by  dissection. 

In  connexion  with  the  preceding  case,  the  next,  which  in 
many  respects  resembles  it,  although  differing  in  some  particulars, 
may  be  given. 

Case  XLIV. — Fatty  Degeneration  of  the  Heart  without  Valvular 

Lesion. 

The  Eev.  Mr.  P.,  aged  thirty-five  years,  visited  me  on  the  14th 
February,  1873.  He  was  a  curate,  of  very  active  habits  and  great 
zeal,  and  located  in  a  mining  district  in  the  south  of  Ireland, 
where  the  vice  of  drunkenness  prevailed  to  an  alarming  ex- 
tent. This  he  undertook  to  combat  with  all  his  power.  With 
this  object  in  view,  he  established  a  temperance  society,  and  hired 
a  room,  in  which  he  lectured  to  the  members  on  the  evils  of  in- 
temperance for  several  hours,  three  or  four  times  in  the  week ; 
pursued  them  into  their  haunts,  and,  being  a  strong  and  reso- 
lute man,  frequently  used  physical  force  to  drag  them  out  of  the 
public  houses.  On  one  occasion  whilst  so  engaged  he  got  very 
roughly  handled.  He  suffered  greatly  in  mind  at  the  misfortunes 
of  those  whom  he  laboured  to  reform,  and  frequently  felt  quite 
exhausted  after  his  exertions.  About  two  years  prior  to  his 
visit  to  me,  he  began  to  experience  oppression  of  the  chest  with 
palpitation,  and  some  difficulty  of  breathing,  but  without  cough. 
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During  the  succeeding  twelve  months  he  had  several  attacks  of 
syncope ;  and  three  weeks  before  I  saw  him,  he  felt  faint  from 
the  effects  of  a  hard  morning's  work,  and  a  rapid  walk  of  some 
miles  after  breakfast.  The  heart,  on  this  occasion,  beat  with  great 
violence,  and  he  was  bewildered  and  wandered  about  the  house 
without  knowing  why  or  where  he  went.  This  state  lapsed  into 
complete  syncope  in  which  it  was  thought  he  would  have  died, 
and  during  which,  according  to  the  report  of  his  attendants,  he 
was  deadly  pale.  He  declared,  however,  that  neither  in  this 
attack,  nor  in  any  of  those  which  preceded  it,  did  he  entirely  lose 
consciousness. 

At  the  date  of  his  visit  to  me,  the  slightest  exertion  or  emo- 
tion sufficed  to  bring  on  fluttering  of  the  heart,  oppression,  and 
vertigo ;  he  had  lost  flesh,  but  was  still  corpulent,  though  flabby. 
Pulse  84,  and  regular  but  weak ;  respiration  regular  and  tran- 
quil; skin  of  an  olive  tint ;  liver  somewhat  enlarged  and  tender ; 
bowels  constipated ;  urine  depositing  lithates  at  intervals ;  no 
oedema ;  no  cardiac  impulse  to  be  felt ;  first  sound  faint  and  dull, 
and  heard  best  in  normal  situation  of  apex  ;  second  sound  mor- 
bidly clear  at  base,  and  in  line  of  ascending  aorta.  No  murmur 
anywhere  to  be  heard,  and  no  detectable  rigidity  or  tortuosity  of 
the  superficial  arteries. 

The  diagnosis  made  was  as  above  stated,  and  the  treatment 
consisted  in  n\_iij  of  liquor  of  strychnine,  with  grs.  iiss  of  sulphate 
of  quinine,  thrice  daily;  a  piU  containing  grs.  ij  of  extract  of  aloes, 
gr.  j  of  extract  of  hyoscyamus,  and  gr.  ss  of  extract  of  nux  vomica 
every  night,  or  every  alternate  night,  as  required.  Moderate  ex- 
ercise on  foot,  short  of  fatigue,  was  enjoined,  half  a  wineglass- 
M  of  whiskey  with  water  to  be  taken  twice  or  thrice  daily;  if 
threatened  with  syncope,  a  little  brandy  and  water,  together  with 
a  draught  consisting  of  sulphuric  ether  TTLlx,  and  laudanum  Rxx, 
which  he  is  to  have  ready  at  hand.  Mental  excitement,  and  the 
use  of  fatty  food,  was  to  be  strictly  avoided. 

Two  months  later,  Dr.  0.  Hanlon  of  Castlecomer,  the  Eev.  Mr 
P.'s  ordinary  medical  attendant,  reported  to  me  that  since  his 
return  to  the  country,  in  February,  this  gentleman  continued  to 
perform  the  duties  of  a  very  arduous  mission,  and  had  had  no 
return  of  his  previous  symptoms. 
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In  August,  after  a  further  interval  of  three  months,  I  learned 
that  he  had  heen  recently  transferred  to  a  new  sphere  of  mis- 
sionary labour. 

Case  XLV. — Fainting  Fits;  (Edema;  Quick  and  Irregular  Pulse ; 
Haemoptysis ;  Feeble  Impulse  and  Systolic  Murmur  at  Left 
Apex,  at  Lower  Sternum,  and  in  Ascending  Aorta ;  Bough 
Systolic  Murmur  at  Root  of  Pulmonary  Artery;  Death. 
Atheroma  of  Aorta ;  Mitral  and  Aortic  Valves  Thickened, 
and  latter  Calcareous  ;  Heart  Large  and  Covered  with  Fat, 
and  Fatty  Degeneration  of  its  Substance  (?)  Bight  Lung 
Congested,  and  both  Lungs  partially  Enveloped  in  False 
Membrane. 

Owen  K,  a  travelling  dealer  in  soft  goods,  aged  sixty-eight 
years,  admitted  into  Hospital,  March  11th,  1865.    Health  re- 
ported good  up  to  eleven  weeks  before,  when  he  had  an  attack 
of  bronchitis.  Five  weeks  later,  whilst  getting  out  of  bed  to  pass 
water,  he  felt  a  swimming  in  his  head,  and  would  have  fallen 
had  he  not  been  supported.    He  remained  in  a  state  of  half 
consciousness  for  forty-eight  hours  after  this  attack,  and  had 
another  of  a  similar  kind,  but  milder  and  shorter,  consisting  only 
of  vertigo,  on  the  Sunday  preceding  his  admittance.    (Edema  of 
the  lower  limbs  appeared  seven  weeks  ago.    He  is  pale ;  arcus 
senilis  well  marked  ;  feet  and  legs  much  swollen,  and  feet 
thickly  mottled  with  purpuric  spots.    Pulse  126,  moderately 
full,  and  slightly  irregular;  respiration  24;  cardiac  impulse 
feeble.    A  loud  bellows-murmur  replaced  the  first  sound  at  the 
left  apex.    A  murmur  of  similar  rhythm  was  likewise  audible 
over  the  lower  part  of  the  sternum,  and  was  traceable  upwards  in 
the  course  of  the  aorta  to  the  second  right  chondro-sternal  arti- 
culation, but  less  distinctly.    The  second  sound  was  free  from 
murmur,  but  ill  pronounced,  except  above  and  to  the  right  of  the 
sternum,  where  it  was  distinctly  heard.    Eespiration  was  feeble 
all  over  the  chest,  and  associated  with  coarse  crepitant  rales  over 
the  bases  of  both  lungs  posteriorly.  Cardiac  murmur  not  audible 
behind.   He  declared  that  his  breathing  had  never  been  irregular, 
nor  was  there,  during  the  fainting  fits,  any  cardiac  distress  or 
palpitation. 
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Tlie  diagnosis  made  at  this  date  was  regurgitation  at  the  mitral, 
and  obstruction  at  the  aortic  orifice,  hypertrophy  of  the  left  ven- 
tricle, and  a  fatty  state  of  the  heart.  To  have  nutritious  diet 
and  four  oimces  of  wine  daily,  and  a  mild  aperient  as  required. 

13th.  Pulse  102,  slightly  irregular,  as  is  likewise  the  action 
of  the  heart.  The  second  sound  was  accentuated  behind  the 
right  second  costal  cartilage,  where  the  systolic  murmur  was  re- 
markably rough ;  slight  fr&nissement  over  the  heart  during  expi- 
ration; urine,  sp.  gr.  TO  12,  containing  albumen  in  small  quantity, 
and  amounting  to  forty-eight  ounces  in  twenty-four  hours.  To 
have  tincture  of  the  perchloride  of  iron  and  chloric  ether,  of  each 
3iij,  with  infusion  of  quassia  to  Sviij ;  a  tablespoonful  to  be  taken 
thrice  daily.  After  a  few  days  this  medicine  disagreed  with  the 
stomach,  and  compound  iron  mixture  was  substituted  for  it. 

Still  later  (28th),  citrate  of  iron  and  quinine  was  given  in  doses 
of  grs.  ij. 

On  the  30th,  the  pulse  was  96,  and  regular ;  vertigo  on  assum- 
ing the  erect  posture.  Over  left  apex  a  systolic  murmur  was 
heard,  but  no  sound ;  over  the  base  of  the  ensiform  cartilage  a 
systolic  murmur  and  both  sounds  of  the  heart  were  audible. 

On  the  4th  April  he  had  an  epileptiform  fit,  lasting  half  an 
hour,  during  which  he  lost  consciousness  and  bit  his  Hp ;  the 
pupils  were  dilated  ;  the  pulse  was  full,  but  not  quick,  and  the 
cervical  veins  were  engorged,  but  there  was  neither  muscular 
spasm  nor  foaming  at  the  mouth.  Previous  to  the  attack  he  was 
in  a  state  of  extreme  nervousness,  which  he  regarded  as  premoni- 
tory of  it. 

8th.  Urine  passed  in  large  quantity,  containing  much  albu- 
men, and  neutral  in  reaction,  sp.  gr.  TO  12.  Murmur  trans- 
mitted into  right  carotid. 

11th.  Much  improved;  pulse  84,  and  strong;  appetite  and 
sleep  much  better ;  bowels  regular,  swelling  of  feet  much  di- 
minished, and  purpuric  mottling  has  nearly  disappeared. 

13th.  Had  three  attacks  of  haemoptysis ;  viz.,  at  9,  P.M.,  and 
at  1  and  6,  a.m.  In  the  second  attack  he  threw  up  more  than 
a  pint  of  florid  blood,  and  was  nearly  suffocated.  Pulse  114, 
full;  respiration  36 ;  base  of  both  lungs  dull  behind,  with  coarse 
crepitation  audible,  especially  on  the  left  side ;  feet  not  swollen, 
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but  purpuric  mottling  now  present  in  an  extreme  degree.  He 
apprehends  another  attack  in  the  course  of  to-night,  which  he 
says  "  will  cany  him  off."  To  have  grs.  v  of  acetate  of  lead,  and 
gr.  iss  of  acetate  of  morphia,  in  water  and  distilled  vinegar, 
every  fourth  hour.  To  be  dry  cupped  over  base  of  both  lungs 
posteriorly,  and  to  have  cold  drinks. 

16th.  Had  a  slight  attack  of  haemoptysis,  accompanied  with 
dyspnoea  and  excitement  at  a-quarter  past  7,  a.m. 

25th.  Very  weak  and  unable  to  leave  bed ;  no  swelling  or 
discoloration  of  feet;  pulse  108,  weak,  but  regular;  respiration 
36,  strong  and  visible  pulsation  of  carotids ;  a  harsh  murmur 
with  the  first  sound,  and  very  superficial,  heard  over  the  left 
third  costal  cartilage  at  its  junction  with  the  sternum,  sus- 
pected to  originate  in,  or  upon  the  root  of,  the  pulmonary 
artery.    Other  cardiac  pheuomena  as  before. 

28th.  Is  incoherent  and  sinking.  Over  the  sternal  end  of  the 
left  third  costal  cartilage,  but  loudest  half  an  inch  below  and  to 
the  right  of  this  point,  a  loud  grating  murmur  is  heard  with  the 
first  sound. 

He  died  on  the  29th  April,  at  1,  p.m. 

The  lungs,  heart,  and  great  vessels  were  removed  a  few  horns 
after  death,  and  examined  on  the  2nd  May.  There  was  much  fat 
in  the  anterior  mediastinum  and  around  the  pericardium  ;  there 
was  likewise  a  large  deposit  of  fat  on  the  exterior  of  the  heart. 
Three  "  white  spots  "  of  considerable  size  were  discovered ;  one 
about  the  size  of  a  crown-piece  on  the  anterior  surface  of  the 
rio-ht  ventricle,  another  somewhat  smaller  on  its  inferior  surface, 
and  a  third  as  large  as  a  florin-piece  on  the  anterior  surface  of  the 
pulmonary  artery,  at  its  origin  from  the  right  ventricle.  This,  no 
doubt,  was  the  cause  of  the  rough  grating  nmrnmr  heard  on  the 
25th  and  28th  April,  over  the  sternal  extremity  of  the  left  third 
costal  cartilage ;  right  cavities  not  altered ;  pulmonary  artery  and 
its  valves  healthy  ;  left  ventricle  greatly  hypertrophied,  and  its 
cavity  diminished ;  mitral  valves  much  thickened,  but  no  deposit 
upon  them.  Aortic  valves  competent  to  retain  water  poured 
into  the  aorta,  but  rough  with  calcareous  deposit.  Lining  mem- 
brane of  aorta  bright  red,  and  interspersed  with  yellow  patches 
of  atheroma.    It  was  rough,  and  in  a  more  advanced  state  of 
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atheromatous  change,  at  the  origin  of  the  great  vessels,  and  in 
the  lower  wall  of  the  transverse  portion  of  the  arch.  The  apices 
of  both  lungs  were  encased  in  a  thick  layer  of  false  membrane ; 
that  on  the  right  side  was  several  lines  thick,  and  the  paren- 
chyma of  the  lung  beneath  was  solidified,  apparently  by  contrac- 
tion of  the  enveloping  false  membrane.  The  lower  portion  of 
the  right  lung  was  congested,  and  likewise  covered  by  a  layer  of 
false  membrane.  Other  organs  not  examined.  Owing  to  an  over- 
sight, the  muscular  substance  of  the  heart  was  not  examined 
microscopically. 

Case  XL VI. — Dyspnoea  ;  (Edema ;  Quick  and  Irregular  Action  of 
the  Heart ;  Venous  Pulsation  in  the  Neck ;  and,  eight  days 
before  Death,  Left  Hemiplegia  and  Partial  Aphasia;  Dis- 
placement of  the  Apex  of  the  Heart  to  the  Left,  and  the  First 
Bound  Abnormally  Clear;  no  Murmur.  Extravasation  of 
Blood  into  the  Bight  Anterior  Lobe  of  the  Cerebrum,  and 
Blugging  of  the  Bight  Middle  Cerebral  Artery ;  Granular 
Degeneration  of  the  Kidneys ;  Enlargement  and  Fatty  De- 
generation of  the  Heart ;  Dilatation  and  Hiinning  of  the 
Bight  Ventricle ;  Valves  all  Sound. 

Michael  T.,  aged  sixty-six  years,  a  porter,  of  temperate  habits, 
was  admitted  into  hospital,  September  25th,  1865.  About  two 
years  previously,  having  been  much  exposed  to  wet  and  cold,  he 
complained  of  cough.  Twelve  months  later,  his  breathing  be- 
came very  much  oppressed,  and  his  feet  began  to  swell. 

On  examination,  his  condition  was  found  to  be  as  follows : 
There  was  oedema  of  the  face  and  lower  extremities  ;  the  action 
of  the  heart  was  quick  (120  in  the  minute),  and  irregular;  the 
apex  was  displaced  to  the  left,  and  the  first  sound  was  abnor- 
mally clear.  There  was  dulness  on  percussion,  and  inspiratory 
wheezing,  over  both  lungs  posteriorly.  Marked  pulsation  of  the 
superficial  cervical  veins,  synchronous  with  ventricular  systole, 
was  visible  during  inspiration.  Urine  diminished  in  quantity, 
acid  in  reaction,  sp.  gr.  1-010,  and  without  a  trace  of  albumen. 
To  have  thrice  daily  a  tablespoonful  of  a  mixture  consisting  of 
Iodide  of  potassium,  3iss ;  Acetate  of  potash,  3ij ;  Infusion  of 
gentian,  to  Sviij. 
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October  3rd.  Breathing  less  oppressed ;  urine  increased  in 
quantity  (a  quart  last  night)  and  neutral  in  reaction.  On  the 
following  night  the  urine  passed  amounted  to  two  quarts,  and 
the  night  of  the  5th  the  quantity  was  still  greater.  There  was 
less  tumefaction  of  the  face,  and  the  oedema  of  the  legs  had 
quite  disappeared. 

22nd.  Whilst  returning  from  the  water-closet  he  became  sud- 
denly hemiplegia  on  the  left  side  of  the  body;  the  left  side  of  the 
face  was  but  partially  affected,  the  patient  being  able  to  close 
the  eye  and  corrugate  the  forehead  on  that  side.  Consciousness 
was  perfect,  as  was  likewise  the  power  of  deglutition,  but  there 
was  almost  total  inability  to  articulate.  No  paralysis  of  the 
bladder  or  rectum. 

The  patient  died  on  the  30th  October,  and  the  body  was  re- 
moved for  dissection  to  the  Medical  School,  Cecilia-street,  where 
a  careful  examination  of  it  was  made.  The  right  hemisphere  of 
the  cerebrum  was  soft,  and  in  excess  of  the  left  hemisphere  in 
volume.  In  the  upper  part  of  the  right  anterior  lobe  there  was 
a  large  blood-clot,  from  which  blood  had  been  diffused  into  the 
surrounding  brain  substance,  breaking  up  the  latter  within  a 
radius  of  an  inch  and  a-half.  The  corpus  striatum  and  other 
parts  were  unaffected.  The  right  middle  cerebral  artery  was  so 
plugged  with  fibrin,  that  the  ordinary  coloured  injection  used  in 
the  dissecting  room  could  not  pass,  under  high  pressure.  The 
kidneys  were  smaller  than  natural,  and  the  cortex  of  the  left 
was  so  attenuated  that  the  Malpighian  pyramids  had  all  but 
come  to  the  surface.  The  heart  was  large,  soft,  and  so  flabby, 
that  when  placed  upon  the  table,  it  expanded  by  its  own  weight, 
and  became  quite  flat ;  it  was  likewise  torn  with  great  facility. 
There  was  only  a  very  slight  deposit  of  superficial  fat.  The  right 
ventricle  was  dilated,  and  its  walls  were  remarkably  thin.  The 
left  cavities  and  all  the  valves  were  normal.  Under  the  micro- 
scope, the  fibres  of  the  left  ventricle  exhibited  lines  of  oil  dots 
in  place  of  the  normal  fibrils.  In  one  situation  only  the  trans- 
verse stria?  were  visible. 
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Case  XL VII. — Recurrent  Angina  and  Hcemoptysis ;  Irregular 
and  Intermittent  Pulse ;  (Edema  ;  Albuminuria  and  Slight 
Jaundice  ;  Feeble  Cardiac  Impulse  and  Sounds  ;  Irregularity 
of  Breathing ;  Gangrene  of  the  Foot  and  Leg  on  one  Side  ; 
,  Coma;  Death.  Diagnosis;  Dilatation  and  Atheromatous 
Change  of  the  Aorta  ;  Enlargement  and  Fatty  Degeneration 
of  the  Heart,  and  Accumulation  of  Fat  upon  its  Surface ; 
Atheromatous  or  Calcareous  Change  of  the  Smaller  Arteries, 
and  TJirombosis  of  those  of  the  Bight  Foot  and  leg. 

J.  1ST.  W.,  a  medical  man  in  extensive  practice,  aged  sixty-one 
years,  large  and  corpulent,  consulted  me  October  22nd,  1866. 
Five  years  previously,  whilst  ascending  a  steep  incline,  he  com- 
plained of  shortness  of  breath,  and  spat  a  little  blood.  Two 
years  later  he  coughed  up  a  considerable  quantity  of  blood,  and 
was  bled  from  the  arm  to  eight  ounces.  Three  weeks  previous 
to  my  visit,  after  rapidly  ascending  a  flight  of  stairs  to  attend  an 
urgent  call,  he  suffered  extreme  dyspnoea,  was  obliged  to  sit 
down  and  have  the  window  thrown  open  in  order  to  catch  his 
breath,  and  spat  some  blood. 

He  had  occasionally  suffered  from  derangement  of  liver  and 
kidneys,  the  urine  being  loaded  with  lithates ;  and  once,  very 
recently,  from  acute  pain  in  the  right  lumbar  region,  which 
lasted  but  a  short  time,  and  terminated  with  a  copious  flow  of 
urine  loaded  with  lithates. 

For  some  days  prior  to  my  visit  he  had  been  suffering  from 
paroxysms  of  dyspnoea,  accompanied  by  a  feeling  of  great  op- 
pression in  the  region  of  the  heart.  The  face  and  conjunctivas 
were  slightly  jaundiced ;  liver  much  enlarged  and  tender ;  and 
pressure  at  the  epigastrium  aggravated  the  feeling  of  oppression 
in  the  region  of  the  heart.  The  stomach  and  bowels  were  dis- 
tended with  flatus ;  the  bowels  were  confined,  and  were  moved 
only  by  means  of  aperients.  The  stools  were  ochrey  in  colour ; 
urine,  passed  in  small  quantity,  was  clear  and  amber-coloured  at 
my  first  visit,  but  on  the  following  day,  fawn-coloured  and 
muddy;  in  sp.  gr.  it  was  1-020,  acid,  containing  lithates,  and  a 
small  proportion  of  albumen.    Pulse  114,  small,  and  rather 
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weak,  but  regular  ;  according  to  his  own  report  it  has  been  occa- 
sionally intermittent.  Heart's  action  obscure  ;  no  impulse  per- 
ceptible, and  precordial  dulness  extended  generally.  The  first 
sound  was  ill  pronounced  and  masked,  but  free  from  murmur ; 
second  sound  in  some  degree  disintegrated  and  muffled ;  no  im- 
pulse anywhere  discoverable  over  the  chest.  The  radial  pulses 
and  the  pupils  were  respectively  equal,  and  no  dysphagia  existed. 
In  the  course  of  the  preceding  few  nights  he  had  got  some  hours 
of  broken  sleep  in  an  easy  chair,  with  the  help  of  5ss  of  liquor 
of  the  hydrochlorate  of  morphia.  To  take  daily  six  pills,  con- 
taining each  gr.  iss  of  squill  and  of  mercury  with  chalk,  and  grs. 
ij  of  dried  soda.  A  dozen  leeches  to  be  applied,  in  two  relays, 
over  the  liver,  and  then  a  warm  poultice.  Mercurial  ointment 
was  subsequently  applied  freely  in  the  region  of  the  liver.  The 
use  of  liquids  was  restricted.  Beef  tea  and  bread  crumb  were 
ordered  as  food,  and  a  small  quantity  of  whiskey  and  water  was 
given  occasionally,  when  debility  seemed  to  demand  it. 

25th.  4  p.m.,  pulse  feeble,  and  occasionally  intermitting.  In 
the  course  of  this  evening,  whilst  in  bed  and  at  rest,  he  had  a 
slight  attack  of  vertigo,  accompanied  with  momentary  loss  of 
consciousness.  Sir  D.  Corrigan  saw  him,  and  coincided  in  my 
view  of  the  case. 

On  the  27th  there  was  slight  mercurial  fetor;  he  had  several 
hours  of  undisturbed  sleep  the  preceding  night,  after  a  large 
blister  had  been  applied  over  the  sternum.  To  have  grs.  ij  of 
calomel  every  sixth  hour. 

29th.  Considerable  oedema  of  lower  limbs  ;  had  a  severe 
paroxysm  of  dyspnoea  in  the  course  of  the  preceding  night. 

November  1st.  Since  last  report  he  has  been  improving 
steadily.  He  slept  well  the  preceding  night  in  the  horizontal 
posture ;  abdomen  much  reduced  in  girth,  and  hepatic  tenderness 
all  but  removed.  Pulse  regular,  but  weak ;  tongue  clean ;  mine 
passed  in  the  preceding  twenty-four  hours  amounted  to  forty 
ounces ;  it  was  clearer ;  appetite  and  spirits  improved ;  mercury 
stopped,  and  patient  allowed  chicken  to-day. 

It  had  been  arranged,  at  the  patient's  urgent  request,  that  he 
was  to  leave  town  on  the  3rd  of  November  for  his  residence  in  a 
midland  county;  but  on  the  preceding  night  he  became  alarmingly 
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ill,  having  been  seized  with  a  paroxysm  of  dyspnoea  of  unusual 
severity. 

On  the  3rd,  the  pulse  was  weak  and  intermittent,  and  the 
cedema  of  the  lower  extremities  was  increased. 

On  the  4th,  he  became  livid,  pulseless,  and  slightly  incoherent, 
and  was  again  visited  by  Sir  D.  Corrigan  in  consultation  with 
myself  and  his  son,  a  medical  officer  in  the  army. 

On  the  5  th,  large  bulla?  had  formed  on  the  feet  and  legs  ;  there 
were  repeated  paroxysms  of  dyspnoea,  in  which  the  breathing- 
became  gradually  more  and  more  rapid,  and  then  as  gradually 
subsided  to  the  normal  standard ;  pupils  greatly  contracted. 

7th.  Pulse  irregular,  intermittent,  and  weak;  pupils  con- 
tracted ;  heart-sounds  obscure  and  feeble,  but  without  murmur. 
He  is  now  unable  to  get  into  bed,  obtaining  only  a  few  snatches 
of  sleep  in  an  arm  chair.  Feet,  legs,  and  thighs  highly  oede- 
matous,  depressed  in  temperature,  and,  as  high  as  the  knees, 
studded  with  large  bullae  containing  clear  serum.  Cannot  take 
food  of  any  kind,  except  a  little  egg-flip  ;  is  much  troubled  with 
hiccough  and  bilious  vomiting. 

During  the  6th  and  7th,  there  was  copious  diuresis  without 
deposit,  the  quantity  passed  in  twenty-four  hours  amounting  to 
eighty  ounces. 

Diuresis  continued  on  the  8  th ;  the  bullse  had  given  way,  and 
there  was  a  free  discharge  of  serum  from  them.  The  pulse  was 
irregular,  intermittent,  and  barely  to  be  felt,  yet  the  patient  de- 
clared he  felt  better. 

On  the  9th,  he  was  comatose  and  pulseless ;  the  thighs  were 
greatly  swollen,  and  on  the  inner  aspect  of  the  right,  there  was 
a  large  patch  of  inflamed  surface,  of  a  yellow-red  tint. 

On  the  11th,  the  right  foot  and  leg,  half  way  to  the  knee,  were 
in  a  state  of  gangrene ;  but  no  further  change  had  taken  place 
in  the  thigh ;  he  was  conscious ;  had  within  the  preceding  twenty- 
four  hours  repeated  attacks  of  gasping  dyspnoea,  attended  with 
laryngeal  stridor  and  projection  of  the  eye-balls.  I  witnessed 
three  such  seizures  within  a  period  of  ten  minutes.  They  came 
on  without  any  assignable  cause,  whilst  the  patient  lay  in  bed, 
but  lasted  only  a  few  seconds. 

In  the  afternoon  of  this  day  he  died,  and  no  examination  of 
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the  body  was  made.  The  diagnosis  given  in  the  title  of  this 
case,  though  unsupported  by  the  evidence  of  post  mortem  exami- 
nation, is,  I  think,  fully  warranted  by  the  symptoms  and  signs 
exhibited,  as  well  as  by  its  analogy  to  other  cases  published  in 
this  list,  in  which  the  diagnosis  was  confirmed  by  the  crucial 
test  of  dissection. 

Case  XLVIII. — Derangement  of  Stomach,  and  Anomalous  Ner- 
vous Symptoms ;  Sudden  Death.  Congestion  of  Lungs ; 
Enlargement  and  Fatty  Growth  upon,  and  Advanced  Fatty 
Degeneration  of,  the  Heart ;  Fxcentric  Hypertrophy  of  the 
Left  Ventricle ;  Dilatation  and  Advanced  Atheromatous 
Change  of  the  Aorta. 

Eobert  C,  aged  forty  years,  a  respectable  man,  but  reduced  in 
circumstances,  who  had  been  for  some  weeks  attending  at  the 
Mater  Misericordise  Hospital  as  an  extern  patient  for  derange- 
ment of  bowels  and  anomalous  nervous  symptoms,  presented 
himself  at  the  usual  hour  on  Wednesday,  July  14th,  1869,  in 
his  ordinary  state  of  health,  and  making  no  complaint  of  any 
particular  ailment.  On  the  evening  of  that  day  he  was  carried 
to  the  hospital  by  a  person  who  had  found  him  in  an  adjoining 
field,  in  a  state  of  insensibility.  "When  received  into  hospital 
he  was  quite  unconscious,  pallid,  cold,  and  pulseless ;  he  died 
shortly  after  his  arrival. 

The  lungs  were  congested,  but  resonant.  The  heart  large,  and 
covered,  on  right  side  especially,  with  a  thick  layer  of  fat ;  it 
weighed  eighteen  and  a-half  ounces,  and  expanded  by  its  own 
weight  when  laid  upon  the  table.  The  right  ventricle  was  dilated, 
but  not  thinned,  and  the  superficial  fat  had  penetrated  nearly 
to  the  internal  surface  at  "the  apex.  The  left  ventricle  was  di- 
lated and  hypertrophied ;  several  of  the  fleshy  columns  were 
dotted  over  with  large  yellow  spots,  and  a  section  of  one  of  them, 
which  presented  this  appearance  over  about  one-eighth  of  an 
inch  of  its  length,  exhibited  its  entire  substance,  all  but  a  mere 
shell,  converted  into  soft  fat.  Microscopically  examined,  the 
walls  of  the  heart  were  found  in  an  advanced  stage  of  fatty  de- 
generation*   The  valves  were  all  healthy  and  competent,  with 

*  By  an  oversight,  the  particulars  of  the  mioroscopio  examination  were  not  noted. 
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the  exception  of  the  anterior-right  curtain  of  the  mitral,  which 
was  a  little  thickened  on  its  free  margin.  The  arch  of  the  aorta, 
especially  the  ascending  portion,  was  much  dilated,  rugose  on  its 
inner  surface,  and  mottled  with  atheroma;  on  section  of  the 
vessel,  this  change  was  seen  to  engage  the  middle  coat  in  large 
patches.  The  lining  membrane  had  given  way  at  one  or  two 
points  near  the  valves,  and  had  become  detached  to  a  slight 
extent  from  the  middle  coat. 

Case  XLIX. — (Edema  of  the  Lovjer  Limbs,  followed  by  Gangrene; 
Enlargement  of  the  Liver;  Weak  Impulse;  Rapid  and  Ir- 
regular Action  of  the  Heart ;  Haemoptysis;  Intermittent 
Musical  Systolic  Murmur  at  the  Apex  of  the  Heart ;  Venous 
and  Arterial  Throbbing  in  the  Neck ;  Sudden  Death.  En- 
largement of,  and  Fatty  Accumulation  upon,  the  Heart,  and 
Fatty  Degeneration  of  its  Substance;  Valves  all  virtually 
Sound  ;  Cirrhosis  of  the  Liver  ;  Pulmonary  Apoplexy. 

Eichard  B.,  aged  sixty-nine  years,  a  cabinet-maker,  reputedly 
temperate,  was  admitted  into  the  Mater  Misericordiae  Hospital  on 
the  16th  of  January,  1868.  He  was  then  generally  anasarcous ; 
the  lower  extremities  were  greatly  distended,  and  the  fingers 
and  toes  were  livid.  The  liver  was  uneven  on  the  surface,  and 
tender  to  pressure.  The  radial  pulse  was  irregular,  and  so  small 
and  feeble  that  it  was  not  calculable.  The  action  of  the  heart 
was  remarkably  tumultuous  and  irregular,  and  varied  in  rate 
from  156  to  180  in  the  minute.  There  was  strong  venous  and 
arterial  pulsation  in  the  neck.  It  was  impossible  to  determine 
accurately  the  extent  of  precordial  dulness.  At  the  apex,  and 
faintly  at  the  base,  but  not  transmitted  in  the  course  of  the' 
aorta,  a  remarkable  musical  murmur  was  heard  with  the  first 
sound  of  the  heart,  but  only  with  every  fourth  or  fifth  pulsation, 
The  second  sound  was  normal,  as  regarded  quality,  in  both  situ- 
ations, but  remarkably  weak.  The  respiration  was  quick,  36 
in  the  minute,  and  attended  with  dry  rales  all  over  the  chest. 
Urine,  sp.  gr.  1-022,  acid,  and  free  from  albumen,  but  loaded  with 
lithates. 

On  the  18th  he  began  to  expectorate  blood,  which  was  occa- 
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sionally  mixed  with  mucus.  The  pulse  now  became  impercep- 
tible at  the  wrist ;  the  apex-murmur  ceased  to  be  audible ;  it  was, 
however,  again  heard  on  the  21st,  22nd,  and  23rd,  after  two 
days'  silence.  It  was  now  much  fainter  than  before,  and  of  a 
squeaking  character,  not  very  dissimilar  to  the  noise  elicited  by 
blowing  through  a  reed. 

On  the  25th,  a  large  bulla,  the  size  of  a  crown-piece,  appeared 
on  the  dorsum  of  the  left  foot.  The  feet  were  quite  cold,  yet  the 
man  complained  of  a  burning  sensation  in  them,  and,  in  order 
to  alleviate  that  sensation,  he  insisted  on  allowing  them  to  hang 
out  of  bed. 

On  the  evening  of  the  25th,  having  a  call  to  the  night-chair, 
he  got  out  of  bed,  and  a  few  minutes  afterwards  he  was  found 
dead  in  the  sitting  posture.  He  had  been  for  some  time  pre- 
viously incoherent. 

A  post  mortem  examination  revealed  the  following  condition 
of  organs.  The  sinuses  of  the  dura  mater  and  the  cerebral 
veins  were  remarkably  injected.  The  lungs,  with  the  exception 
of  the  base  of  the  right,  in  which  there  was  a  mass  of  apoplectic 
extravasation,  were  healthy.  The  heart  was  enlarged,  weighing 
eighteen  ounces,  with  a  considerable  deposit  of  fat  on  its  surface. 
The  right  chambers  were  dilated,  and  in  a  special  degree  the 
right  ventricle  ;  the  tricuspid  orifice  was  greatly  enlarged.  The 
left  ventricle  was  scarcely  dilated,  but  its  walls  were  somewhat 
thickened.  The  valves,  both  mitral  and  aortic,  were  virtually 
normal,  and  apparently  competent.  At  the  root  of  the  aortic 
valve  some  spicula  could  be  felt  by  the  finger,  but  they  were 
manifestly  incapable  of  impairing  its  efficiency,  or  of  obstructing 
the  current  of  exit ;  the  mitral  valve  was  of  a  deep  yellow  tint ; 
the  liver  was  enlarged,  and  in  the  early  stage  of  cirrhosis ;  the 
kidneys  were  likewise  enlarged,  the  cortex  was  thick  and  yellow, 
and  the  tubes  contained  oil  dots  in  large  numbers.  The  walls 
of  both  ventricles  were  in  a  state  of  fatty  degeneration ;  those 
of  the  right  in  a  more  advanced  stage  than  those  of  the  left. 
There  was  a  good  deal  of  fatty  deposit  between  the  fibres. 

The  existence  of  mitral  systolic  murmur  in  this  case,  with- 
out valvular  lesion,  is,  in  my  opinion,  to  be  explained  by  the 
state  of  tissue-degeneration,  and  consequent  yielding  of  the 
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walls  of  the  left  ventricle,  as  in  some  of  those  previously  given. 
Its  musical  character  was  probably  due  to  a  flake  of  fibrin  ap- 
pended to  the  edge  of  the  valve,  and  subsequently  detached  and 
broken  up.    But  of  this  there  is  no  positive  evidence. 

Of  the  interesting  features  presented  by  the  preceding  case, 
the  following  is  still  further  illustrative. 


Case  L. — Dyspnoza  and  Irregular  Breathing  ;  Palpitation  ;  Gene- 
ral Dropsy ;  Haemoptysis ;  Enlargement  of  the  Liver,  and 
Slight  Jaundice;  Failure  of  the  Pulse;  Rapid  and  Irregular 
Action  of  the  Heart ;  Apex-Systolic  Murmur  ;  Basic  Double 
Murmur;  Gangrene  of  the  Bight  Arm  ;  Death.  Enlargement 
of,  and  Fatty  Deposit  upon,  the  Heart,  and  Fatty  Degenera- 
tion of  its  Substance  ;  Dilatation  and  Hypertrophy  of  the  Left 
Ventricle;  Dilatation,  Atheromatous  Change,  and  Inflam- 
mation of  the  Aorta  ;  Arteritis  extending  into  the  Carotids, 
Bight  Subclavian,  and  Axillary  Arteries  ;  no  Disease  (vir- 
tually) of  the  Valves,  and  no  Blugging  of  the  Arteries  ;  Fatty 
State  of  Liver  ;  Congestion  of  Bight  Lung. 

John  W.,  aged  sixty  years,  a  gunsmith  by  trade,  was  admitted 
into  the  Mater  Misericordiae  Hospital  on  the  9th  October,  1867. 
He  had  been  temperate,  and  had  not  had  rheumatism.  Up  to 
six  months  previously,  he  had  enjoyed  uninterrupted  good  health; 
and  then,  for  the  first  time,  his  respiration  became  quick  on  as- 
cending a  flight  of  stairs,  and  there  was  palpitation.  A  month 
later,  swelling  of  the  feet  and  legs  appeared. 

At  the  date  of  admittance,  there  was  very  considerable  swell- 
ing of  the  feet,  legs,  and  thighs ;  a  rather  remarkable  superficial 
venous  engorgement  of  the  dorsal  surfaces  of  the  feet  and  lower 
part  of  the  legs  ;  and  a  slight  jaundiced  tint  of  the  face  and  con- 
pnctivse:  There  was  considerable  effusion  into  the  peritoneum; 
the  liver  was  enlarged  considerably :  it  extended  nearly  to  the 
umbilicus.  The  pulse  was  96,  irregular,  and  intermittent.  He 
occasionally  sighed,  and  respiration  was  accelerated  at  intervals 
even  as  he  lay  quietly  in  bed.  The  precordium  was  decidedly 
dull  from  the  right  margin  of  the  sternum  to  an  inch  and  a-half 
external  to  the  nipple-line.    In  this  latter  situation,  a  distinct 
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bellows-murmur  was  heard  replacing  the  first  sound  of  the  heart. 
It  was  audible  as  far  as  the  left  axilla,  and  likewise  at  the  infe- 
rior angle  of  the  left  scapula.  At  the  apex,  the  second  sound 
was  obscure,  but  still  audible.  Over  midsternum,  a  systolic  mur- 
mur, but  less  pronounced  than  that  at  the  apex,  was  likewise 
audible,  and  here,  also,  a  diastolic  murmur  was  heard.  There 
was  visible  pulsation  of  the  radial  and  carotid,  but  not  of  the 
temporal  arteries.  Urine  passed  in  moderate  quantity,  sp.  gr. 
1-015,  acid,  and  with  only  a  trace  of  albumen. 

Up  to  the  19th,  he  continued  to  improve  under  a  treatment 
consisting  of  tonics  and  diuretics ;  but  towards  the  end  of  Octo- 
ber, the  penis  and  scrotum  became  swollen,  an  exceedingly  un- 
favourable symptom  in  such  a  case.  The  penis  was  punctured, 
and  on  the  following  morning  the  discharge  of  serum  had  been 
so  great,  that  it  had  filtered  through  the  bed,  on  to  the  floor. 
Great  relief  was  derived  from  this  procedure,  which  was  subse- 
quently repeated.  He  soon  began  to  sink ;  had  repeated  par- 
oxysms of  dyspnoea ;  blood  was  mixed  with  the  sputa,  and  the 
lower  part  of  the  left  side  became  dull  on  percussion. 

On  the  19th,  a  blush  was  observed  on  the  left  elbow. 

On  the  20th,  this  had  extended  to  the  shoulder  and  to  the 
wrist,  was  attended  with  great  tumefaction,  and  large  vesicles 
had  formed  on  the  surface,  which  presented  a  lemon-yellow 
tint. 

On  the  21st,  the  tumefaction  and  redness,  now  of  a  dark  hue, 
had  extended  to  the  right  side  of  the  chest  and  neck. 

On  the  22nd,  the  entire  of  the  right  upper  extremity  was  tense, 
and  large  bullae  had  formed  on  the  elbow.   The  radial  pulse  was  i 
slow,  only  72,  whilst  the  heart  beat  at  the  rate  of  156  in  the ■■ 
minute.    Cutaneous  sensibility  was  impaired,  as  no  pain  was  i 
experienced  on  pressure. 

He  died  on  the  morning  of  the  23rd. 

The  right  upper  extremity  was  in  a  state  of  incipient  gangrene; 
the  cuticle  had  been  detached  from  the  greater  part  of  the  sur-  • 
face.  All  the  great  serous  cavities  were  full  of  liquid.  The  right . 
lung  was  consolidated  in  its  lower  half,  was  dark  and  dry  in 
section,  and  this  part  of  the  organ  sank  in  water ;  the  remainder, 
of  the  right  lung  was  cedematous.    In  the  apex  of  the  left  lung, , 
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there  was  a  mass  of  calcified  tubercle,  and  the  surface  of  the 
luug  corresponding  to  this  was  puckered.   The  heart  was  greatly 
enlarged,  weighing,  with  one  inch  of  the  aorta  and  pulmonary- 
artery  attached,  thirty-two  and  a-quarter  ounces.    It  was  fatty 
on  the  surface,  and  presented  two  "  milk  spots     viz.,  one,  re- 
markably white,  on  the  anterior  surface  of  the  right  ventricle 
about  the  centre ;  and  another  on  the  anterior  surface  of  the  left 
ventricle  near  the  apex.    The  right  chambers  contained  much 
dark  coagulated  blood.    The  tricuspid  orifice  was  greatly  dilated. 
The  right  ventricle  was  dilated  and  thickened  in  some  degree, 
and  its  sinus,  at  the  origin  of  the  pulmonary  artery,  was  dilated 
into  a  large  pouch,  presenting  the  appearance  of  a  distinct 
chamber.  Pulmonary  artery  dilated,  but  valves  competent.  The 
left  chambers  contained  some  dark  clotted  blood.    The  mitral 
valve  was  thickened,  but  not  otherwise  altered ;  it  was  compe- 
tent to  close  the  orifice,  as  proved  by  the  water-test.    The  left 
ventricle  was  greatly  thickened  and  dilated,  and  the  left  auricle 
dilated  only.  The  walls  of  the  left  ventricle  were  nine-sixteenths 
of  an  inch  thick  at  the  apex,  three-fourths  of  an  inch  at  the 
middle,  and  two-fifths  of  an  inch  at  the  base.    The  cavity  mea- 
sured four  and  three-quarter  inches  from  the  root  of  the  left 
segment  of  the  mitral  valve  to  the  apex,  and  from  the  sep- 
tum to  the  left  wall,  in  the  state  of  collapse,  two  and  a-half 
inches. 

Microscopically  examined,  with  a  power  of  222  diameters,  the 
muscular  fibres  of  the  left  ventricle  were  found  converted  into 
strings  of  oil  clots,  which,  after  treatment  with  strong  acetic  acid, 
were  seen  arranged  in  unbroken  linear  series.  No  trace  of  trans- 
verse striation  was  anywhere  visible.  The  aorta  was  dilated, 
atheromatous  in  patches,  and  of  a  deep  scarlet  tint  throughout 
the  arch.  The  aortic  valves  were  healthy,  but,  owing  to  the  di- 
lated state  of  the  vessel,  they  were  inadequate.  Water  poured 
mto  the  aorta  flowed  slowly  into  the  ventricle  through  a  small 
aperture  in  the  axis  of  the  opening.  The  deep  scarlet  tint  of 
the  aorta  extended  into  both  carotids,  the  right  subclavian,  and 
the  axillary  arteries  ;  it  was  nowhere  removable  by  washing 
JNo  embolus  was  found  in  any  of  the  arteries  of  the  right  upper 
extremity,  all  of  which  were  carefully  examined. 
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The  liver  was  enlarged,  and  contained  much  fat  in  the  form  of 
oil  globules,  both  in  the  hepatic  cells  and  interstices ;  it  sank  in 
water.  The  gall  bladder  was  empty.  The  spleen  was  of  normal 
size,  and  apparently  healthy. 

In  relation  to  this  case,  the  following  remarks  were  made  on 
the  occasion  of  submitting  the  details,  together  with  the  diseased 
organs,  to  the  notice  of  the  Pathological  Society  of  Dublin.* 
"  The  most  interesting  features  in  this  case  were,  first,  the  exist- 
ence of  mitral  regurgitant  murmur  without  mitral  valve-disease 
adequate  to  its  production,  as  proved  by  dissection. 

"  The  explanation  of  such  an  occurrence,  which,  in  the  absence 
of  valvular  lesion  or  inadequacy,  must  be  attributed  to  yielding 
of  the  walls  of  the  left  ventricle  during  systole,  was  to  be  found 
in  the  state  of  tissue-degeneration  of  that  chamber. 

"  Secondly.  The  existence  of  two  murmurs  at  the  base,  without 
structural  lesion  of  the  aortic  valve  ;  namely,  a  systolic  murmur 
produced  by  a  rough  state  of  the  interior  of  the  aorta  immedi- 
ately above  the  valves,  where  atheromatous  change  was  most 
advanced ;  and  a  murmur  of  diastolic  rhythm,  produced  by  axial 
reflux,  from  incompetency  of  the  valves  to  occlude  the  dilated 
orifice. 

"  Thirdly.  The  existence  of  aortitis,  and  arterial  inflammation 
extending  into  the  carotids  and  main  artery  of  the  right  upper 
extremity,  followed  by  gangrene  of  the  right  arm,  of  which  it 
afforded  the  only  rational  explanation  in  the  absence  of  arterial 
plugging. 

"  Fourthly.  The  existence  of  hypertrophy  of  the  heart,  to  the 
extent  of  nearly  threefold  development,  without  valvular  disease, 
and  dependent  upon  disease  of  the  aorta. 

"  Consecutive  to  hypertrophy  there  was  fatty  degeneration  and 
softening  of  the  ventricles,  and  mitral  regurgitation  by  excentric 
yielding  of  the  left  ventricular  walls,  engorgement  of  the  lungs, 
and  general  venous  congestion  and  dropsy. 

"  Fifthly.  Cardiac  asthma  or  panting,  and  irregular  respiration 
at  intervals,  associated  with  an  atheromatous  and  dilated  state  of 
the  aorta,  of  which  I  believe  it  to  be  pathognomonic. 


*  December  7th,  1867,  Proceedings,  vol.  iii.,  part  ii.,  new  series,  p. 
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"Lastly,  the  existence  of  jaundice.  In  dropsy  of  cardiac 
origin,  and  connected  with  hepatic  engorgement  as  its  ostensi- 
ble cause,  I  am  disposed  to  regard  jaundice  as  evidence  of  fatty 
disease  of  the  liver,  and  inferentially,  of  the  heart  also." 

Case  LI. — Paroxysmal  Dyspncea  ;  "  Ascending  and  Descending  " 
Respiration;  Palpitation;  Rapid  Action  of  the  Heart,  and 
Faihire  of  the  Radial  Pulse ;  (Edema  and  Paralysis  of  the 
Left  Arm ;  Cardiac  Sounds  Clear  over  Lower  Sternum ; 
Systolic  Murmur  ;  Death  by  Asthenia.  Heart  Enlarged, 
and  Fatty  on  the  Surface ;  Right  Chambers  Normal,  and 
Structurally  Sound;  Left  Ventricle  Thickened,  but  not  Di- 
lated, except  at  Apex,  where  it  was  greatly  Thinned  ;  Fatty 
Degeneration  of  its  Substance ;  Mitral  and  Aortic  Valves 
Thickened  and  Lnadequate  ;  Aorta  greatly  Dilated,  and 
slightly  Atheromatous. 

James  K,  aged  sixty-two  years,  a  carpenter,  temperate,  admitted 
August  7th,  1869.  For  the  last  year  he  has  suffered  from  slight 
palpitation  and  occasional  shortness  of  breath,  and  eight  weeks 
prior  to  admittance  a  beam  of  wood  fell  upon  him,  and  gave  him 
a  great  shock ;  since  that  date  he  has  been  more  incommoded  by 
palpitation  and  dyspncea.  A  week  since,  whilst  proceeding  to 
his  work  one  morning,  he  was  suddenly  seized  with  dyspncea, 
felt  as  if  he  were  dying,  and  was  forced  to  return  home.  His 
breathing  has  been  since  constantly  embarrassed,  with  occasional 
paroxysmal  aggravations,  which  come  on  in  the  morning  whilst 
he  lies  in  bed ;  he  then  feels  as  if  his  breathing  were  about  to 
cease.  For  the  last  few  days  he  has  spent  much  of  his  time  at 
the  open  window,  in  order  to  obtain  a  free  supply  of  air. 

The  face  is  slightly  jaundiced.  There  is  great  dyspncea.  No 
oedema.  Urine  passed  in  small  quantity,  and  frequently.  Pulse 
arythmically  irregular,  about  96  in  the  minute,  but  difficult  to 
register  owing  to  the  existence  of  many  abortive  and  scarcely 
perceptible  pulsations.  Heart's  action  festal  in  character,  aryth- 
mically irregular,  and  varying  from  168  to  192  in  the  minute ; 
cardiac  sounds  morbidly  clear  and  ringing  over  lower  sternum, 
with  a  soft  murmur  accompanying  the  first  sound.    To  have 

44* 


692 


DISEASES  OF  THE  SUBSTANCE  OE  THE  HEART. 


Tinct.  of  digitalis,  TT|_x  ;  Tinct.  of  perchloride  of  iron,  n\_xx ; 
Spirit  of  nitrous  ether,  n\_xl,  every  third  hour ;  and  at  night, 
Hoffman's  liquor,  ff\.xxx,  with  liquor  of  hydrochlor.  of  morphia, 
TT\_ xv,  in  camphor  water. 

14th.  Has  diarrhoea,  with  sickness  of  stomach.  Medicine  to 
be  stopped,  and  grs.  x  of  aromatic  chalk  powder  to  be  given. 

16th.  Is  much  improved ;  can  sleep  in  the  horizontal  posture  ; 
no  diarrhoea.  To  have  quinine  and  sulphuric  ether,  and  to  be 
allowed  to  get  up. 

25th.  Confined  to  bed;  radial  pulse,  96,  rate  of  192 ;  respi- 
ration "ascending  and  descending,"  i.e.,  in  the  recumbent  pos- 
ture it  became  gradually  quick  and  gasping,  till  it  attained  a 
rate  of  cardiac  action  63  in  the  minute;  this,  which  was  its 
greatest  rate,  was  reached  in  the  course  of  about  two  minutes. 
It  then  as  gradually  subsided  till  it  ceased  altogether,  remain- 
ing suspended  for  hventy-two  seconds.  At  this  rate,  there  would 
be  little  more  than  three  respirations  in  the  minute. 

27th.  No  cardiac  murmur  to  be  heard.  Pulse  nearly  sup- 
pressed in  left  arm,  which  is  paralysed  and  swollen.  Breathing, 
as  last  noted.  It  was  particularly  observed  that  during  the  period 
of  apncea  there  was  no  alteration  of  the  heart's  action,  or  of  the 
radial  pulse,  in  regard  to  rate  or  otherwise.  He  is  only  partially 
conscious,  and  is  manifestly  sinking. 

Died  quietly  on  the  30th. 

The  heart  was  enlarged,  somewhat  globular  in  figure,  fatty  on 
the  surface,  and  blunted  at  the  apex,  which  was  formed  entirely 
of  the  left  ventricle.  Attached  to  the  apex  there  was  a  thick  and 
tough  shred  of  false  membrane.  The  weight  of  the  heart,  with 
two° inches  of  the  aorta  and  one  inch  of  the  pulmonary  artery 
attached,  was  twenty  ounces.  The  aorta  was  enormously  dilated, 
admitting  readily  the  first  three  fingers  introduced  edgewise ;  it 
was  slightly  atheromatous.  Two  of  the  curtains  of  the  aortic 
valve  were  thickened  and  nodulated  on  the  free  edge  and  lower 
surface,  so  that  a  slight  dehiscence  existed  between  them  when 
approximated,  permitting  very  slow  passage  of  water  from  the 
aorta  into  the  ventricle.  The  orifice  of  the  aorta  was  not  dilated. 
The  right  chambers  were  normal,  and  contained  some  decolorized 
clot,  disposed  in  globular  masses.   The  left  auricle  was  much  di- 
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lated.  The  mitral  valves  were  thickened  and  agglutinated  at  the 
edges,  so  as  to  present  a  permanent  opening  of  the  figure  of  a 
button-hole,  which,  however,  admitted  the  points  of  two  fingers. 
The  valves  were  incompetent.   The  left  ventricle  was  thickened, 
but  not  dilated,  except  at  the  extreme  apex,  where  it  was  so  thin 
over  a  space  equal  to  the  point  of  the  finger,  that  the  thumb  placed 
externally  at  a  corresponding  point,  was  readily  felt  through  the 
ventricular  wall.    The  muscular  fibres  of  the  left  ventricle,  ex- 
amined microscopically,  were  found  in  an  advanced  state  of  fatty 
degeneration ;  but,  by  an  oversight,  I  did  not  preserve  a  note 
of  then  precise  appearance.    There  was  some  serous  effusion  in 
the  right  pleura.    The  abdomen  was  not  examined.    The  struc- 
tural integrity  and  normal  condition  generally  of  the  right 
chambers  of  the  heart,  afforded  an  explanation  of  the  clear  and 
clicking  character  of  the  cardiac  sounds  over  the  lower  sternum, 
and  the  absence  of  dropsy.    The  irregularity  of  action  was  a  re- 
flex of  that  which  existed  on  the  left  side.    The  "  ascending  and 
descending "  character  of  respiration,  followed  by  a  period  of 
apncea,  was  here  exemplified  in  the  highest  degree.    The  aorta 
was  greatly  dilated.    The  close  connexion  between  the  respira- 
tory phenomenon  just  mentioned,  on  the  one  hand,  and  the  dila- 
tation of  the  aorta  and  weak  state  of  the  left  ventricle  upon  the 
other,  I  have  already  dwelt  upon  in  the  preceding  pages. 
Similar  to  the  last  case,  in  many  respects,  is  the  following. 

Case  Dyspnoea ;  Dizziness ;  Respiration  of  "  Ascending 

and  Descending"  Rhythm;  Rapid  and  Irregular  Action  of 
the  Heart;  no  (Edema;  Double  Murmur  at  the  Base  of  the 
Heart  and  in  the  Arch  of  the  Aorta,  the  Systolic  being  trans- 
muted into  the  Carotids;  Diastolic  Murmur,  and  Quasi- 
Presystolic  Murmur  at  the  Apex;  Drowsiness;  Death.  Lungs 
Emphysematous  and  Congested;  Heart  Enlarged  and  in  a 
state  of  Fatty  Degeneration  ;  Mitral  Orifice  slightly  Nar- 
rowcd,  and  Beaded  with  Vegetations  of  Lymph ;  Aortic 
Vahes  Thickened,  and  Incompetent;  Aorta  Dilated  and 
Calcareous. 

James  D.,  aged  sixty  years,  a  labourer,  of  temperate  habits, 
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was  admitted  October  5th,  1869.  His  health  was  good  up  to 
three  years  previously  ;  he  then  began  to  suffer  from  "  gnawing  " 
at  the  pit  of  the  stomaeh,  and  weakness.  Since  then  he  has  had 
dizziness  in  the  head  three  times,  obliging  him  to  support  him- 
self against  some  fixed  object,  and  giving  him  the  sensation  and 
appearance  of  being  under  the  influence  of  alcohol.  Three  weeks 
ago  his  breathing  began  to  be  short.  He  never  spat  blood,  and 
never  suffered  from  rheumatism. 

State  on  admission.  There  was  no  oedema.  Pulse  arythmically 
irregular,  and  varying  from  72  to  84.  There  were  frequently  two 
beats  of  the  heart  in  rapid  succession,  both  being  represented  in 
the  radial  pulse. 

The  carotid,  tibial,  brachial,  and  radial  arteries  pulsated  visi- 
bly ;  the  two  latter  being  remarkably  tortuous.  The  apex- 
pulsation  of  the  heart  was  behind  the  sixth  rib,  half  an  inch 
outside  the  nipple-line ;  here,  the  first  sound  was  prolonged,  and 
associated  with  a  murmur  of  quasi-presystolic  rhythm.  In  this 
situation,  likewise,  a  loud  bellows-murmur  took  the  place  of  the 
second  sound,  and  was  distinctly  audible  in  the  left  axilla.  The 
second  sound  was  not  intensified  in  the  pulmonary  artery. 

At  the  base,  a  loud  double  bellows-murmur  was  audible,  the 
diastolic  being  the  louder ;  both  were  transmitted  into  the  arch  of 
the  aorta,  and  the  systolic  likewise  into  the  carotids.  Both  mur- 
murs were  transmitted  some  distance  towards  the  apex,  but  were 
nearly  lost  at  the  seat  of  the  apex-beat.  To  have  Hoffman's 
anodyne,  3ss ;  and  liquor  of  hydrochlorate  of  morphia,  Jf[x,  at 
night ;  and  tincture  of  perchloride  of  iron,  and  chloric  ether,  of 
each  Tl\x  thrice  daily. 

For  a  fortnight  the  patient  seemed  to  improve ;  the  pulse  was 
more  steady,  he  slept  better,  took  food  in  sufficient  quantity, 
and  the  kidneys  acted  well.  The  medicine,  having  disagreed 
with  the  stomach,  was  then  suspended,  and  replaced  by  quinine 
and  sulphuric  ether. 

30th.  Paroxysmal  breathing,  alternating  with  intervals  of 
apnoea  in  the  recumbent  posture,  were  to-day  for  the  first  time 
observed ;  the  transition  from  the  one  to  the  other  being  abrupt. 
Pulse  very  weak  and  intermitting ;  pupils  dilated ;  patient  som- 
nolent and  incoherent.    The  diastolic  murmur  at  the  apex  ^yas 
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very  loud  and  blowing,  replacing  the  second  sound,  and  extend- 
ing nearly  to  the  end  of  the  long  pause.  Its  terminal  portion 
was  rough  in  quality,  resembling  in  some  degree  the  murmur 
of  mitral  contraction,  but  not  continued  wp  to  the  first  sound. 
Double  murmur  faintly  audible  at  the  base,  but  very  distinct 
throughout  the  arch  of  the  aorta.    Was  moribund. 

31st.  He  was  unconscious.  There  were  alternating  periods 
of  apncea,  and  of  paroxysmal  and  suspirious  breathing,  the  for- 
mer occupying  twenty-four,  and  the  latter  twenty-six  seconds. 
During  these  alternating  changes  of  respiration,  the  pulse  and 
the  action  of  the  heart  underwent  no  change,  and  the  transition 
from  the  state  of  apncea  to  that  of  paroxysmal  dyspnoea,  was  less 
abrupt  than  previously,  being  accomplished  within  a  period  of 
about  one  second. 

He  died  at  8,  p.m.,  and  the  body  was  examined  on  the  follow- 
ing day. 

The  lungs  were  emphysematous  and  congested  posteriorly. 
The  heart  was  enlarged,  weighing,  with  one  and  a-half  inch  of 
the  aorta,  and  an  inch  of  the  pulmonary  artery  attached,  nineteen 
ounces.  The  right  ventricle  was  very  thin,  its  internal  and  ex- 
ternal layers  being  yellow,  whilst  the  intermediate  portion  was 
of  the  natural  hue.  Under  the  microscope,  the  internal  layers 
showed  fibres  in  the  stage  of  granular  degeneration,  and  others 
in  that  of  obsolescence.  One  of  the  latter  measured  only  the 
2,664th  part  of  an  inch  in  diameter. 

From  the  upper  part  of  the  right  ventricle  a  remarkable  coni- 
cal appendage  of  fat  projected ;  it  lay  over  the  root  of  the  aorta, 
and  was  about  two  inches  long,  and  one  inch  broad  at  its  base, 
The  left  ventricle  was  thickened ;  its  walls  measured  half  an  inch 
at  the  base,  and  under  the  microscope  its  fibres  exhibited  some 
oil  dots ;  but  the  transverse  striae  were  distinct. 

The  right  auriculo -ventricular  orifice  was  dilated,  and  both  it 
and  the  right  chambers  were  partially  occupied  by  a  large  de- 
colorized mass  of  fibrin.  The  tricuspid  and  pulmonary  valves 
were  healthy.  Both  auricles  were'  normal ;  the  mitral  orifice  was 
somewhat  less  than  the  ordinary  size,  admitting  only  the  tips  of 
two  fingers.  The  mitral  valves  were  competent,  and  in  all  re- 
spects normal,  save  that  at  the  attached  margin,  and  on  the 
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auricular  aspect,  there  was  a  circlet  of  warty  vegetations  of  about 
the  size  of  duck-shot ;  they  were  soft,  partially  transparent,  and 
smooth  on  the  surface.  The  aortic  valves  were  slightly  thick- 
ened, and  shrivelled  at  the  free  edges ;  they  admitted  of  axial 
reflux.  In  one  of  the  sinuses  of  Valsalva,  and  partially  attached 
to  the  wall  of  the  vessel,  there  was  a  rugged  mass  of  calcareous 
matter  about  the  size  of  a  pea.  The  orifice  of  the  aorta  was  of 
normal  size,  but  the  arch  was  much  dilated,  admitting  the  tips  of 
three  fingers ;  on  its  internal  surface  there  were  visible  a  few 
yellow  clots  of  incipient  calcareous  formation. 

The  only  feature  in  this  case  which  demands  special  notice,  is 
the  existence  of  diastolic  apex-murmur  not  clue  to  aneurism  of 
the  heart.  It  is,  indeed,  the  only  genuine  example  of  the  kind 
which  has  come  under  my  notice. 

I  have,  in  several  instances,  met  with  a  murmur  of  postdias- 
tolic rhythm,  i.e.,  a  murmur  appended  to  the  second  sound ;  this 
is  peculiar  to  extreme  mitral  stenosis.  But  a  murmur  replacing 
the  second  sound,  and  having  its  source  at  the  apex,  is  so  rare, 
that  the  dissection  of  a  body  in  which  its  existence  was  verified 
clinically,  possesses  more  than  ordinary  interest. 

In  considering  the  cause  of  this  phenomenon,  the  basic  mur- 
murs must  be  excluded,  because  it  is  distinctly  stated  that  they 
both  fell  short  of  the  apex-point;  whereas  it  was  here  and  in  the 
left  axilla  only,  that  the  murmur  in  question  was  to  be  heard. 
The  mitral  orifice  was  in  some  degree  contracted,  both  relatively 
to  the  left  chambers,  and  absolutely ;  and  on  the  auricular  aspect 
the  valve  was  beaded  with  a  string  of  wart-like  vegetations.  To 
this  twofold  condition,  conjoined  with  suppression  of  the  second 
sound  in  the  aorta,  the  substitutive  murmur  of  aortic  inade- 
quacy not  reaching  the  apex,  I  am  disposed  to  attribute  the 
mitral  diastolic  murmur. 

In  the  great  majority  of  examples  of  mitral  stenosis,  a  second 
sound  is  heard  at  the  apex ;  it  there  serves,  though  in  a  subordi- 
nate degree,  to  gauge  the  rhythm  of  the  presystolic  murmur, 
which  usually  succeeds  it  at  a  long  interval.  Occasionally,  how- 
ever, this  murmur  is  broken  up  into  two  fragments ;  one  ap- 
pended to  the  second  sound,  and  constituting  a  true  postdiastolic 
murmur ;  and  the  other  prefixed  to  the  first  sound,  and  repre- 
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senting  the  presystolic  murmur  which  is  alone  heard  in  ordinary- 
cases.  Between  these,  there  is  an  interval  of  silence.  The  frag- 
ments vary  as  to  relative  length  in  different  cases ;  but  usually  the 
postdiastolic  element  exceeds  the  presystolic  in  this  respect.  It 
may  even  happen  that  the  presystolic  element  is  all  but  sup- 
pressed, it  being  distinctly  audible  only  during  periods  of  excite- 
ment of  the  heart ;  and  at  other  times  requiring  strained  attention 
in  order  to  detect  it  (see  cases  of  the  girls  Mary  E.  C,  Mary 
F,  and  Thomas  D.,  in  "  mitral  stenosis  ").  If,  in  such  a  case,  no 
second  sound  is  audible  at  the  apex,  the  diastolic  gauge  being 
thus  wanting,  the  more  prominent  murmur,  or,  perhaps,  the  only 
one  recognized,  may  be  readily  mistaken  for  a  murmur  of  true 
diastolic  rhythm.  This  I  believe  to  have  happened  in  the  case 
under  discussion.  According  to  the  view  now  stated,  the  mur- 
mur was  in  reality  not  diastolic,  but  postdiastolic  in  rhythm ; 
having  been  misinterpreted,  owing  to  the  absence  of  the  ordi- 
nary chronometric  standard,  namely,  a  second  sound. 

Case  LIII. — Delirium  Tremens  ;  Quick  and  Feeble,  but  Regular 
Pulse ;  no  Cardiac  Impulse  to  be  felt ;  Sounds  Obscure,  but 
unattended  with  Murmur  ;  Sudden  Death  by  Syncope.  Con- 
gestion of  the  Lungs  ;  Enlargement  of  the  Heart ;  Dilatation 
of  the  Left  Ventricle ;  Fatty  Growth  upon,  and  Granular 
Degeneration  of,  the  Substance  of  the  Heart. 

 F.,  aged  thirty-four  years,  a  large,  fat,  and  flabby  man  of 

intemperate  habits,  was  admitted  into  hospital,  February  1st, 
1870,  in  delirium  tremens.  For  some  weeks  preceding  January 
27th,  he  had  left  off  the  use  of  stimulants ;  but  on  that  day  he 
drank  freely,  and  shortly  afterwards  exhibited  symptoms  of 
delirium  tremens. 

When  admitted  he  was  tremulous  and  restless,  and  had  not 
slept  for  three  nights  previously.  The  conjunctiva?  were  in- 
jected, and  the  pupils  contracted,  the  tongue  slightly  coated,  and 
the  bowels  confined.  Pulse  110,  soft  and  weak,  but  regular; 
skin  cool. 

On  the  following  day  it  was  found  that  he  had  not  slept ;  he 
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had  raved  incessantly  through  the  night,  and  several  times  got 
out  of  bed.  Pulse  remarkably  weak  and  failing ;  no  cardiac 
impulse  to  be  felt,  and  sounds  obscure,  but  free  from  murmur. 
To  have  gr.  ss  of  morphia  in  two  ounces  of  sherry  every  third 
hour,  and  plenty  of  liquid  nutriment. 

After  the  third  draught  he  slept  four  hours,  and  on  the  morn- 
ing of  the  third,  whilst  taking  some  beef-tea  after  awaking,  he 
suddenly  died  of  syncope. 

The  lungs  were  large  in  volume,  and  generally  congested.  The 
heart  was  covered  with  a  thick  layer  of  fat,  and  so  soft,  that 
when  laid  on  the  table  it  expanded  by  its  own  weight.  It 
weighed  nineteen  and  a-half  ounces,  and  contained  dark  fluid 
blood,  with  one  imperfect  coagulum.  The  valves  were  all  healthy. 
The  left  ventricle  was  dilated,  but  not  thickened. 

Examined  microscopically,  the  muscular  fibres  exhibited  trans- 
verse striation,  with  large  blebs  of  fat  floating  over  the  field.  A 
portion  of  the  internal  surface  of  the  left  ventricle,  which  was  of 
a  lighter  colour  than  the  remainder  of  the  wall,  exhibited  fatty 
degeneration  of  the  fibres  in  the  granular  stage  with  an  absence 
of  striation. 

Case  LIV. — General  Debility  ;  Attacks  of  Syncope  ;  Visible  Pul- 
sation of  Arteries  ;  Double  Murmur  at  Base  of  Heart,  and 
Single  Systolic  Murmur  in  the  Carotids  ;  Diagnosis  ;  Hyper- 
trophy and  Fatty  Disease  of  Heart ;  Disease  of  the  Aortic 
Valves  ;  Dilatation  and  Roughening  of  the  Aorta. 

James  D.,  a  stout-built  man,  aged  forty-nine  years,  a  coach- 
man by  occupation,  was  admitted  into  hospital,  June  27th,  1867. 
He  had  been  intemperate,  but  never  had  rheumatism,  or  any  other 
serious  illness.  About  three  weeks  previously  he  began  to  lose 
power  in  all  his  limbs,  but  without  experiencing  any  unusual 
sensations  in  them.  There  was  wasting  of  the  muscles,  but  no 
want  of  control  over  them.  At  the  same  time,  he  began  to  ex- 
perience "  a  lightness  "  in  his  head,  and  his  sight  was  obscured 
at  intervals.  A  week  previous  to  admission,  whilst  walking  in 
the  street,  he  felt  dizzy,  became  pale,  and  would  have  fallen  had 
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he  not  supported  himself  by  holding  on  to  a  railing.  This  state 
lasted  about  a-quarter  of  an  hour. 

"When  admitted,  he  was  listless  and  drowsy,  and  expressed 
himself  slowly,  but  connectedly.  Pupils  normal  and  equal. 
Pulse  96,  full,  and  equal  in  both  wrists ;  visible  pulsation  in 
the  radial  and  ulnar  arteries.  His  aspect  was  fresh,  and  there 
was  no  oedema.  Heart's  impulse  feeble  and  not  extended.  At 
midsternum  a  double  murmur  was  heard,  of  which  the  dia- 
stolic element  was  the  louder ;  it  was  transmitted  in  the  course 
of  the  aorta,  and  at  the  second  right  costo-sternal  articulation 
the  systolic  murmur  was  the  louder.  Here,  likewise,  it  was 
coarse  and  jarring,  and  was  alone  transmitted  into  the  carotids, 
which  pulsated  visibly  but  feebly.  To  have  infusion  of  senega 
with  carb.  ammonia,  grs.  iij  for  the  dose,  thrice  daily. 

The  annexed  tracing  of  the  pulse  was  taken  by  my  friend  Dr. 
Grimshaw  on  the  26th.  On  the  30th  the  man  was  discharged 
at  his  own  request,  much  improved  in  general  health,  but  with 
the  physical  signs  unaltered. 


James  D. 

Weak,  but  regular  pulse  ;  fatty  degeneration,  with  obstruction  and  regurgitation 

at  the  aortic  orifice. 

There  was  no  opportunity  for  testing  the  diagnosis  in  this  case 
by  post  mortem  examination ;  but  I  think  there  can  be  no  doubt 
it  was,  in  its  main  features,  correct. 


Case  LV. — Anosmia,  and  Fatty  Heart ;  Dilatation  of  the  Aorta. 

Stephen  McK,  a  porter  in  the  butter  market,  aged  thirty- 
seven  years,  temperate,  presented  himself  as  an  extern  patient 
at  the  Mater  Misericordiae  Hospital,  May  17th,  1867. 
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Twelve  months  previously  lie  began  to  experience  strange 
sensations  in  his  head,  and  since  that  time  he  has  been  subject 
to  giddiness,  during  which  he  has  a  tendency  to  fall  down ;  has 
never  had  a  fit,  or  become  insensible.  He  is  remarkably  pale 
and  waxy,  and  somewhat  bloated  in  appearance,  but  not  (edema- 
tous ;  the  surface  is  cold,  and  he  is  very  nervous.  Both  corne£e 
are  somewhat  opaque.  Pulse  72,  and  weak.  Respiration  ordi- 
narily 36  in  the  minute,  but  subject  to  remarkable  variations  of 
rate  and  character.  Thus,  the  man  being  at  rest,  and  the  respi- 
ration 36,  and  inaudible  to  a  bystander,  it  is  liable  to  become 
quick,  loud,  and  panting.  In  this  state  it  would  continue  a 
few  minutes,  then  subside  to  the  previous  rate,  and  resume  its 
former  character. 

The  surface  of  the  chest  is  soft  and  puffy,  but  not  cedematous  • 
the  heart's  action  is  feeble  ;  first  sound  scarcely  audible ;  second 
sound  much  louder  than  the  first,  but  less  distinct  than  in  the 
healthy  organ ;  no  murmur  exists. 

This  man  improved  much  under  treatment  with  iron  and 
quassia,  and  after  a  few  visits  he  ceased  to  attend. 

Case  LVI. — Recurrent  Vertigo  ;  Orthopncea  ;  Chronic  Cough  ; 
Rigidity  and  Tortuosity  of  Temporal  Arteries  ;  Urine  slightly 
Albuminous,  but  sp.  gr.  l-025  ;  Pulse  Regular  ;  Haemoptysis; 
J ugtdar  Pidsation ;  Great  (Edema  and  Tension  of  Lower 
Limbs,  and  Genitals  ;  Erysipelatous  Lnflammation  of  latter  ; 
Left  Apex-Systolic  Murmur  transmitted  to  Base;  Death. 
Heart  Enlarged ;  Right  Chambers  Dilated  and  Thinned, 
and  containing  a  Band  of  Decolorized  Fibrin,  which  passed 
through  Tricuspid  Orifice,  and  rendered  Valve  Lncompetent ; 
Tricuspid  Opening  Dilated ;  Left  Chambers  Dilated  and 
Tliickenecl;  Dilatation  being  in  excess  in  the  Left  Ventricle  ; 
Mitral  Valve  Sound  and  Competent;  Aortic  Valve  also 
Healthy  and  Competent;  Aorta  Dilated  above  Orifice,  and 
Atheromatous ;  Liver,  Kidneys,  and  Lungs  Congested  ;  Ad- 
vanced Fatty  Degeneration  of  the  Heart. 

Thomas  0.,  aged  sixty-nine  years,  a  float  driver,  admitted 
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April  22nd,  and  placed  under  my  care,  May  1st,  1869,  for  pul- 
monary emphysema  with  chronic  cough.  He  has  had  vertigo  on 
exertion,  but  he  never  fainted.  There  is  orthopncea.  Pulse,  108, 
regular ;  temporal  arteries  tortuous  and  rigid ;  impulse  of  heart 
heaving ;  both  sounds  masked  and  dull,  but  free  from  murmur ; 
slight  oedema  of  the  feet. 

After  some  weeks'  residence,  and  under  tonic  treatment,  he 
was  discharged  in  improved  health. 

June  25th,  re-admitted.  Lower  extremities  and  genitals  are 
now  enormously  swollen,  and  on  the  left  leg  are  some  large  red 
patches  of  an  erysipelatous  character.  Urine,  sp.  gr.  l-025,  and 
containing  some  albumen.  Pulse  108,  full  and  regular ;  cardiac 
impulse  represented  by  an  obscure  and  diffused  heaving  move- 
ment ;  no  apex-pulsation  to  be  detected,  but  below  the  nipple, 
and  to  the  left  of  the  nipple-line,  a  soft  murmur,  replacing  the 
first  sound,  is  audible  ;  second  sound  weak,  but  normal.  A 
transmitted  systolic  murmur  is  faintly  audible  at  the  base.  Ees- 
piration  36,  not  embarrassed  ;  slight  expectoration  of  blood- 
stained mucus ;  jugular  pulsation  on  right  side.  To  have  com- 
pound decoction  of  scoparium,  Hviiss,  with  nitrous  spirit  of  ether, 
3iv ;  an  ounce  to  be  taken  every  second  hour. 

July  4th.  Kespiration  has  been  greatly  embarrassed  during 
the  last  few  days.  Lower  limbs  swollen  and  tense,  and  the 
genitals  in  a  state  of  erysipelatous  inflammation.  The  pupils 
are  contracted,  and  the  patient  is  somnolent.  At  12,  A.M.,  he 
died  quietly. 

On  the  following  day  the  body  was  examined. 

The  liver,  spleen,  and  lungs  were  congested,  but  not  otherwise 
altered.  The  heart  weighed  twenty-three  ounces ;  it  was  soft,  and, 
when  laid  on  the  table,  it  became  expanded  by  its  own  weight. 

The  right  ventricle  was  covered  with  a  uniform  layer  of  fat,  two 
lines  thick,  and  on  its  anterior  surface,  near  the  base,  there  was  a 
large,  white,  irregular  patch,  caused  by  subserous  thickening  or 
deposit.  The  apex  was  blunted,  and  formed  of  the  left  ventricle 
exclusively.  The  aorta,  near  the  heart,  was  greatly  dilated,  and 
atheromatous  in  patches ;  but  the  valves  were  sound  and  compe- 
tent, as  dilatation  commenced  only  at  the  sinuses.  . 

The  right  auricle  and  ventricle  contained  a  ribbon-shaped 
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band  of  white  fibrin ;  this  band  was  attached  by  one  extremity 
to  the  musculi  pectinati  of  the  auricular  appendix,  and,  passing 
through  the  auriculo-ventricular  orifice,  it  fixed  the  left  seg- 
ment of  the  tricuspid  valve  to  the  anterior  margin  of  the  open- 
ing ;  whilst,  by  the  other  extremity,  it  was  attached  to  the 
carnese  columnse  of  the  anterior  wall  of  the  ventricle.  The 
right  auricle  was  dilated,  and  the  tricuspid  orifice  so  much  di- 
lated that  the  four  fingers  and  thumb  passed  through  it  to- 
gether. The  right  ventricle  was  greatly  dilated  and  thinned ; 
the  left  auricle,  dilated  and  thickened  ;  mitral  orifice  normal,  and 
mitral  valves  healthy  and  competent ;  left  ventricle  greatly  di- 
lated, and  somewhat  hypertrophied.  The  section  of  its  walls 
presented  the  appearance  of  healthy  structure,  with  the  excep- 
tion of  the  internal  portion,  including  the  fleshy  columns,  which 
were  of  a  muddy  yellow  colour.  Under  the  microscope,  this 
portion  of  the  wall  presented  the  condition  of  granular  degene- 
ration, and  here  and  there  lines  of  oil  dots  were  disposed  in 
the  length  of  the  fibre. 

In  some  portions  of  the  field,  fibres  were  presented  in  the 
stage  of  "obsolescence,"  having  lost  all  appearance  of  definite 
structure  and  become  greatly  reduced  in  diameter.  Transverse 
striae  were  observable  in  the  remaining  portion  of  the  wall  of  the 
left  ventricle,  but  granular  change-  had  made  some  progress,  and 
a  few  large  oil  dots  were  visible.  The  inner  layer  of  the  right 
ventricle  consisted  of  fibres  of  a  similar  character  to  those  com- 
posing the  deep  portion  of  the  left  ventricle;  they  exhibited 
granular  change,  with  linear  series  of  minute  oil  dots  at  inter- 
vals,  and  a  few  fibres  in  the  state  of  obsolescence.  One  of  these, 
where  most  reduced  in  diameter,  measured  the  1,776th  part  of  an 
inch,  and  at  an  adjacent  point,  where,  likewise,  all  appearance  of 
definite  structure  had  been  abolished,  the  1,110th  part  of  an  inch. 

Jugular  pulsation  was  noted  nine  days  before  death  in  this 
case,  and  extreme  dyspnoea  only  a  few  days  previous  to  that 
event.  The  inference  seems,  therefore,  warranted,  that,  of  the 
two  causes  adequate  to  the  production  of  tricuspid  incompe- 
tency, which  the  autopsy  revealed,  namely,  extreme  dilatation 
of  the  tricuspid  orifice  without  proportionate  expansion  of  the 
valves,  and  entanglement  of  a  segment  of  the  latter  by  a  fibn- 
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nous  thrombus,  the  former  was  that  which  actually  gave  rise  to 
regurgitation,  at  least  at  this  early  date. 

The  existence  of  a  murmur  of  mitral  regurgitation,  in  the 
absence  of  lesion,  or  proportionate  inadequacy  of  the  mitral 
valve,  as  shown  by  the  autopsy,  is  to  be  explained,  as  in  many 
other  examples  of  the  same  kind  already  given,  only  on  the 
assumption  of  temporary  yielding  of  the  softened  and  dilated 
ventricle  at  the  acme  of  systole,  under  the  centrifugal  pressure 
of  the  contained  blood. 

The  next  case,  though  observed  at  a  much  later  date,  is  so 
germane  to  the  preceding,  that  I  deem  this  the  most  suitable 
place  for  its  insertion. 


Case  LVII. — Chronic  Bronchitis,  Anasarca,  and  Ascites  ;  Arcus 
Senilis;  Rigidity,  and  Tortuosity  of  the  Arteries ;  Irregularity 
of 'Respiration  ;  Great  (Edema  and  Sloughing  of  the  Genitals  ; 
Feeble  Cardiac  Impulse  ;  Faint  and  Fugacious  Basic  Systolic 
Murmur ;  Death  by  Asthenia.  Ascites ;  Cirrhosis  of  the 
liver,  and  Enlargement  of  the  Spleen ;  Slight  Enlargement 
of  the  Kidneys ;  Enlargement,  and  Advanced  Fatty  Degene- 
ration of  the  Heart ;  Roots  of  Aortic  Valves  Thickened  and 
Rigid,  but  the  Valves  otherwise  Sound,  and  Competent ; 
Mitral  Valves  Competent;  Right  Chambers  Dilated;  Left 
Auricle  Dilated  ;  Left  Ventricle  Thickened,  but  not  Dilated  ; 
Arch  of  Aorta,  from  above  the  Sinuses  of  Valsalva,  Dilated 
and  highly  Atheromatous,  and  its  Lining  Membrane  Tinted 
Bright  Red. 

John  MacD.,  aged  seventy  years,  a  tailor,  had  drunk  hard  in 
early  life,  was  admitted  into  the  Mater  Misericordisj  Hospital, 
February  6th,  1873.  Six  years  previously,  his  breathing  became 
oppressed,  and  obliged  him  to  leave  off  work.  One  year  later,  he 
had  rheumatism  in  the  right  shoulder ;.  and  five  weeks  before 
admittance,  his  feet  began  to  swell. 

When  admitted,  he  was  in  the  following  condition.  Lower 
extremities  and  genitals  much  swollen ;  face  puffed,  and  sur- 
face generally  pallid  and  pasty  looking,  except  the  feet,  which 
were  livid.    Well  marked  arcus  in  both  cornea? ;  abdomen  dis- 
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tended  with  liquid,  but  no  turgescence  of  the  superficial  veins  ; 
slight  oedema  of  the  thoracic  walls ;  cough  with  copious  frothy- 
expectoration  ;  respiration  averaging  30  in  the  minute,  but  ex- 
hibiting variation  of  rhythm.  Thus,  it  was  occasionally  reduced 
to  24,  and  then  gradually  rose  to  36,  and  at  intervals  of  a  few 
minutes  it  was  entirely  suspended  for  a  few  seconds.  Pulse  108, 
regular,  but  very  feeble,  and  visible ;  the  right  radial  artery  was 
rigid,  and  so  tortuous,  that  about  three  inches  above  the  wrist 
it  passed  to  the  outer  and  posterior  surface  of  the  radius,  and 
after  describing  a  long  and  gradual  curve,  resumed  its  position 
in  front  of  that  bone,  and  passed  in  the  ordinary  course  beneath 
the  extensor  tendons  of  the  thumb. 

There  was  throbbing  of  the  carotids.  Precordial  dulness  was 
nearly  abolished ;  no  cardiac  impulse  to  be  felt ;  but  at  the  lower 
end  of  the  sternum  the  sounds  of  the  heart  were  faintly  heard. 
In  this  situation  the  first  sound  was  feeble,  toneless,  and  some- 
what prolonged ;  the  second  sound  weak,  but  rather  sharp.  A 
faint  soft  murmur  was  heard  here,  but,  owing  to  the  existence 
of  loud  bronchial  rales,  it  was  not  possible  to  determine  its 
rhythm  satisfactorily.  Bowels  confined.  Urine  passed  in  mode- 
rate quantity,  sp.  gr.  1-020,  and  containing  phosphates,  but  no 
albumen. 

After  a  few  days  of  treatment  by  means  of  stimulant  expecto- 
rants, dry-cupping,'  and  poultices  to  the  chest,  the  poor  man  ex- 
perienced relief  from  the  bronchitis,  and  the  murmur  at  lower 
sternum  was  determined  to  be  systolic  in  rhythm ;  it  was  ex- 
ceedingly faint,  and  not  audible  in  the  aorta  or  in  the  carotids. 

In  the  further  progress  of  this  case,  it  was  noticed  that  the 
pulse  was  occasionally  irregular  and  intermittent ;  and,  at  the 
same  time,  the  murmur  was  not  audible ;  both  events  coinciding 
with  an  unfavourable  change  after  a  bad  night's  rest,  or  intoler- 
ance of  food  by  the  stomach.  In  the  course  of  a  day  or  two, 
when  improvement  had  been  effected  by  mild  treatment,  the- 
murmur  would  again  be  heard. 

On  the  20th,  the  penis  and  scrotum  being  red  and  tense,  were 
punctured ;  and  on  the  following  day  they  were  passing  into  a 
state  of  gangrene.  The  features  were  now  collapsed,  and  the 
pulse  all  but  imperceptible. 
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On  the  22nd  he  died  of  weakness ;  and  on  the  following  day 
the  body  was  examined  by  my  resident  clinical  clerk,  Mr.  Sha- 
nahan. 

The  abdomen  was  found  distended  with  serum ;  the  liver  con- 
tracted, and  as  if  seamed  on  the  surface  in  several  places.  On 
section  in  these  situations,  the  thickened  capsule  was  seen  to 
penetrate  the  organ.  The  parenchyma  was  of  a  light  brick  tint, 
and,  under  the  microscope,  the  hepatic  cells  were  seen  to  contain, 
each,  several  minute  oil  dots ;  free  oil  was  likewise  diffused  over 
the  field  in  moderate  quantity. 

The  kidneys  were  slightly  enlarged,  weighing  five  and  six 
ounces  respectively.  The  cortex  was  thickened,  light  in  colour, 
and,  under  the  microscope,  the  tubes  were  seen  full  of  granular 
cUbris,  and  many  of  them  dilated  and  constricted  at  intervals ; 
oil  dots  were  likewise  seen  in  the  tubes,  and  free  oil  dispersed 
over  the  field  of  vision.  Many  of  the  tubes  were  thickened,  and 
presented  the  concentric  arrangement  of  fibres  described  and 
figured  by  Dr.  George  Johnson.* 

Lungs  congested  and  lacerable,  the  right  being  enlarged.  The 
heart  was  soft  and  flabby,  and  expanded  by  its  own  weight  when 
laid  upon  the  table.  It  weighed  thirteen  ounces  and  six  drachms. 

Aorta  dilated,  dotted  on  the  internal  surface  with  yellow 
patches,  and  in  the  transverse  portion,  rough  with  small  rigid 
plates  projecting  by  their  edges  from  the  surface.  This  condi- 
tion existed  likewise  in  the  roots  of  the  three  great  branches 
arising  from  the  arch.  The  lining  membrane  was  of  a  deep 
crimson  tint,  not  removable  by  washing.  The  dilatation  of  the 
aorta  commenced  above  the  sinuses  of  Valsalva,  and  did  not  im- 
plicate the  orifice.  The  aortic  valves  were  competent,  and  struc- 
turally healthy,  but  on  the  ventricular  aspect  the  festoon-shaped 
roots  projected  as  thick  and  rigid  seams,  and  must  have  given 
rise  to  an  eddy  in  the  current  of  exit.  Anterior  segment  of 
mitral  valve,  to  the  extent  of  one-half  its  depth  from  the  attached 
margin,  thick  and  opaque,  but  not  rough  or  incompetent.  Eight 
chambers  dilated,  but  not  thinned;  the  outer  surface  being 
covered  by  a  layer  of  fat  one  line  thick.  The  right  auricle 
contained  a  fibrinous  thrombus.    Tricuspid  orifice  not  dilated ; 

*  British  Medical  Journal,  February  15th,  1873 
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tricuspid  valves  sound.  The  muscular  substance  of  the  right  ven- 
tricle was  of  a  light  fawn  tint ;  and,  under  the  microscope,  the 
fibres  exhibited  oil  dots  irregularly  dispersed,  but  crowded  in 
most  of  them.  In  a  few,  the  dots  existed  only  in  groups  in  the 
situation  of  the  nuclei,  the  greater  portion  of  the  surface  of  these 
fibres  having  lost  all  appearance  of  definite  structure.  One  of 
the  fibres  measured  the  888th  part  of  an  inch ;  and  another  in 
the  same  field,  but  in  the  stage  of  obsolescence,  only  half  that 
diameter,  viz.,  the  1,776th  part  of  an  inch.  (See  engravings,  Figs. 
XXXVIII.  and  XXXIX,  pp.  614  and  615.)  The  left  auricle  was 
thickened,  and  somewhat  dilated ;  the  mitral  orifice  and  valves 
(with  the  exception  already  mentioned)  normal ;  the  left  ven- 
tricle was  hypertrophied,  but  not  dilated;  its  muscular  substance 
was  less  light  in  colour  than  that  of  the  right,  but  exhibited 
similar  histological  changes,  except  that  of  obsolescence.  No 
striae  were  anywhere  visible  in  the  structure  of  either  ven- 
tricle. 

Case  LVIII. — Fatty  Heart  and  Atheromatous  Aorta ;  Death. 

Eev.  Mr.  C,  aged  sixty-five  years,  tall  and  corpulent,  con- 
sulted me  on  the  14th  of  July,  1869.  He  had  had  repeated  at- 
tacks of  rheumatic  gout  which  had  left  his  finger-joints  enlarged 
and  distorted ;  and,  for  the  last  few  years,  occasional  vertigo  with 
temporary  loss  of  vision.  Bowels  constipated,  and  some  hepatic 
tenderness.  Eespiratory  sounds  and  pulmonary  percussion  reso- 
nance normal.  Pulse  arythmically  irregular  and  intermittent. 
Both  cardiac  sounds  obscure  below  the  nipple,  and  no  distinct 
impulse  or  apex-beat  perceptible.  "No  murmur  existed  at  the 
apex.  At  the  right  base,  and  for  a  distance  of  about  two  inches 
in  the  course  of  the  aorta,  a  rough  systolic  murmur  was  audible, 
the  second  sound  being  clear.  No  murmur  in  the  carotids,  and 
no  oedema.  To  have,  every  night,  a  pill  consisting  of  blue  pill, 
gr.  j,  and  co.  rhubarb  pill  and  extract  of  taraxacum,  of  each  grs. 
ij.  During  the  day  he  was  directed  to  take,  three  times,  a  table- 
spoonful  of  the  following :  Nitro-hydrochloric  acid;  3ij ;  Liquid 
extract  of  taraxacum,  3iv ;  Infusion  of  cascarilla,  to  Sxij.  M. 

July  20th.    Pulse  96,  regular ;  kidneys  acting  imperfectly. 
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To  have,  thrice  daily,  an  ounce  of  the  following ;  viz.,  Tincture  of 
colchicum,  3iss ;  Spirit  of  nitrous  ether,  3iv ;  Camphor  water,  to 
5xii.  M.  To  continue  pills,  and  paint  enlarged  finger-joints  with 
liniment  of  iodine. 

He  returned  home  to  a  distant  part  of  the  country,  and  I  lost 
sight  of  him.  I  subsequently  learned  that  he  died  dropsical  in 
January  of  the  following  year. 

Case  LIX. — Orthopnea,  (Edema,  Hmmoptysis,  Albuminuria  ; 
Enlargement  of  the  Liver;  Double  Cardiac  Impulse;  First 
Sound  Didl ;  Second  Sound  Clear  and  Sharp  ;  no  Murmur. 
Diagnosis :  Renal  Disease  {probably  Granular) ;  Atheroma 
of  the  Aorta ;  Hypertrophy  and  Fatty  Degeneration  of  the 
Heart. 

Eev.  Mr.  L.,  aged  forty-eight  years,  consulted  me,  May  28th, 
1872.  Had  had  several  attacks  of  rheumatism ;  for  a  short  time 
preceding  March  25  th,  he  had  cough,  and  on  that  night  was  sud- 
denly attacked  with  severe  cough  and  spitting  of  blood,  accom- 
panied by  pain  in  the  chest.  Under  medical  advice  he  now  took 
a  few  mercurial  powders,  which  salivated  him  profusely.  A  week 
or  two  previously  to  his  visit  to  me,  his  feet  began  to  swell,  and 
his  breathing  became  much  embarrassed.  For  the  last  few  nights 
he  was  unable  to  hie  down,  and  obtained  only  an  occasional  snatch 
of  sleep  in  the  stooping  posture,  resting  his  elbows  on  his  knees. 
Within  that  period  also  he  spat  a  little  blood. 

The  following  was  his  condition  when  I  first  examined  him; 
The  features  were  thin  and  shrunken ;  body  plump,  but  remark- 
ably pale  and  flabby ;  feet  and  legs  greatly  swollen.  Liver  en- 
larged. Urine  acid,  in  sp.  gr.  1-015,  slightly  albuminous,  and 
containing  fatty  epithelial  de'bris.  Pulse  138,  small  and  regular. 
Cardiac  impulse  double ;  apex-beat  half  an  inch  external  to  the 
line  of  the  left  nipple.  First  sound  masked,  and  second  sound 
clear  and  sharp.  No  cardiac  murmur.  To  have  aperient  pills. 
To  take,  thrice  daily,  tincture  of  perchloride  of  iron,  tincture  of 
digitalis,  and  spirit  of  chloroform,  of  each  TI^x,  in  an  ounce  of 
water ;  and  at  night  a  sedative  draught  of  chloral  hydrate  (grs. 
xv),  and  liquor  of  opium  (TT\_x),  in  an  ounce  of  water. 

45* 


708 


DISEASES  OE  THE  SUBSTANCE  OE  THE  HEART. 


May  30th.  Slept  very  little  last  night,  the  greater  part  of 
which  he  passed  in  an  arm-chair.  Much  oedema  of  feet,  and 
great  dyspnoea.  Urine  increased  in  quantity.  To  have  mustard 
cataplasm  to  chest,  and  continue  medicine. 

June  1st.  Much  improved ;  quite  free  from  oppression.  Slept 
the  greater  part  of  last  night  in  bed.  Pulse  84,  much  more  full, 
and  quite  regular ;  breathing  tranquil.  About  three  pints  of 
urine  were  passed  within  the  last  eighteen  hours.  Some  blood 
was  passed  from  the  bowels ;  but  he  has  old  haemorrhoids.  I  now 
learned  that  the  patient,  having  a  dread  of  sedatives,  had  not 
taken  the  chloral  and  opium  draught  till  last  night. 

4th.  Swelling  of  the  lower  limbs  has  in  a  great  degree  sub- 
sided, and  is  now  confined  to  the  insteps  and  ankles.  Urine 
averages  about  two  quarts  in  the  twenty-four  hours.  Can  sleep 
soundly  in  the  recumbent  posture,  and  throughout  the  night, 
after  his  draught.  No  oppression  or  acceleration  of  breathing. 
Has  only  very  slight  and  occasional  cough,  with  simple  mucous 
expectoration  untinged  with  blood.  Bowels  regular;  motions 
unaccompanied  by  needing,  and  free  from  blood.  Pulse  84; 
strong,  full,  and  regular,  and  presenting  the  characteristics  pecu- 
liar to  hypertrophy  of  the  left  ventricle.  Appetite  somewhat  im- 
proved. 

6th.  Pulse  quite  regular.  Cardiac  impulse  and  sounds  regu- 
lar and  distinct.  He  can  now  sleep  with  enjoyment  in  the  re- 
cumbent posture,  and  take  solid  food ;  he  walked  to  my  house 
to-day,  a  distance  of  half  a  mile,  without  inconvenience.  Has 
scarcely  any  cough,  and  swelling  of  feet  has  nearly  disappeared. 
To  have,  thrice  daily,  Sulphate  of  quinia,  gr.  iss;  Liquor  of 
strychnia,  TT\_iv,  in  an  ounce  of  water. 

September  20th.  Since  last  report  he  has  had  repeated  bleed- 
ing from  the  bowels ;  the  feet  became  again  swollen ;  the  right 
lung  congested,  and  there  was  circumscribed  pleuritis  in  the  left 
mammary  region.  The  pulse  continued  steady,  and  the  patient 
was  able  to  rest  in  the  horizontal  posture  up  to  his  death,  which 
took  place  suddenly  and  quietly  at  2,  A.M.,  this  morning. 

The  sudden  break  up  of  this  gentleman's  health  after  the  in- 
judicious administration  of  mercury  deserves  special  notice. 
This  I  believe  to  have  been  the  result  of  pre-existing  renal 
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disease.  In  the  combination  of  granular  disease  of  the  kidneys 
with  consecutive  hypertrophy  and  fatty  degeneration  of  the 
heart,  I  have  found  even  the  smallest  quantity  of  mercury 
inadmissible.  Two  grains  of  calomel  have,  to  my  knowledge, 
caused  salivation  and  great  debility  in  a  case  of  this  kind. 
The  improvement  in  the  condition  of  the  patient  under  treat- 
ment with  iron  and  digitalis,  and  a  sedative  of  chloral  and  opium 
at  night,  likewise  deserves  notice.  The  kidneys  acted  vigor- 
ously under  this  treatment ;  the  oedema  all  but  disappeared;  the 
heart  acted  with  greater  force ;  the  breathing  and  the  appetite 
were  improved ;  sleep  was  enjoyed  in  the  recumbent  posture, 
and  bodily  strength  was,  in  a  great  degree,  restored.  The  im- 
provement was,  however,  as  in  all  such  cases,  only  temporary. 
The  body  was  not  examined  after  death ;  but  the  diagnosis  given 
in  the  title  of  the  case,  seems,  in  my  judgment,  fully  warranted 
by  the  preceding  history. 

Case  LX. — Acute  Articular  Rheumatism;  General  Depression; 
Weak  Pulse  ;  Sudden  Death.  Fatty  Degeneration  of  the 
Heart. 

» 

Alice  M'C,  aged  about  forty  years,  was  admitted  into  the 
Mater  Misericordise  Hospital,  December  28th,  1871.  She  suf- 
fered from  acute  articular  rheumatism,  which  dated  three  days 
back.  The  heart  was  not  engaged,  and  the  only  noteworthy 
symptoms  exhibited  were  general  depression,  with  a  remark- 
able weakness  of  pulse  but  without  irregularity  or  intermis- 
sion. 

She  died  quite  suddenly  on  the  3rd  of  January,  1872,  on 
making  a  slight  movement  in  bed.  The  fibres  of  the  heart  were 
found  in  the  so-called  «  glassy  "  stage  of  fatty  change. 

This  case  well  illustrates  the  remark  previously  made  as  to 
the  gravity  of  all  acute  inflammations,  no  matter  how  trivial  in 
themselves,  where  fatty  degeneration  of  the  heart  exists  even  in 
an  early  stage. 
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Case  LXI. — General  Dropsy  and  Venous  Congestion  ;  Dyspncea  ; 
Slight  Albuminuria ;  Extension  of  Precordial  Dulness ;  Sys- 
tolic Apex-Murmur  ;  Transmitted  Systolic  Basic-Murmur  ; 
Death  by  Coma.  Enlargement  of  Heart ;  Mitral  Stenosis ; 
Narrowing,  and  Capillary  Injection  of  the  Aorta ;  Pulmonary 
Congestion  and  slight  Emphysema ;  Granular  Degeneration 
of  the  Substance  of  the  Heart. 

Mary  A.,  aged  twenty-eight  years,  admitted  January  4th,  1873. 
Had  rheumatism  when  twelve  years  old,  and  since  then  has  been 
delicate,  and  for  the  last  few  years,  easily  put  out  of  breath. 
Never  spat  blood.  Three  weeks  ago  the  feet  and  legs  began  to 
swell. 

When  admitted  she  was  suffering  from  general  dropsy,  accom- 
panied with  great  dyspnoea.  The  lower  limbs  were  livid  and 
greatly  swollen ;  there  was  ascites,  and  the  face  was  puffed,  and 
of  a  purple  tint ;  the  root  of  the  neck  was  swollen,  and  the  cer- 
vical veins  were  distended.  Pulse  scarcely  perceptible  at  the 
wrists ;  but,  counted  by  the  heart,  it  was  84,  and  regular.  Pre- 
cordial dulness  much  extended  to  the  right,  and  the  cardiac  im- 
pulse strong,  especially  behind  the  lower  sternum.  The  apex-beat 
was  half  an  inch  external  to  the  nipple-line ;  and  here  a  remark- 
ably loud  systolic  bellows-murmur  was  audible,  but  no  second 
sound.  At  the  base  there  was  also  a  loud  bellows-murmur  of 
systolic  rhythm,  but  less  loud  than  the  former,  and  manifestly 
transmitted  from  the  apex.  In  the  course  of  the  ascending 
aorta,  and  over  the  front  of  the  chest  generally,  this  murmur 
was  likewise  audible,  but  faintly  in  proportion  to  the  distance 
from  the  apex;  it  was  not  transmitted  into  the  carotids.  At 
midsternum  the  second  sound  was  very  faint,  but  somewhat 
more  distinct  over  the  root  of  the  pulmonary  artery.  Urine 
passed  in  small  quantity;  it  contained  a  trace  of  albumen, 
amorphous  sediment  of  lithate  of  ammonia,  and  many  octohe- 
dral  crystals  of  oxalate  of  lime. 

Under  the  use  of  active  purgatives  and  digitalis  with  iron,  she 
improved,  and  was  able  to  obtain  short  sleep  in  the  recumbent 
posture ;  the  face  lost  much  of  its  previous  lividity ;  the  excretion 
of  urine  was  increased ;  the  radial  pulse  became  perceptible,  was 
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84,  and  regular.  She  was,  however,  restless  at  night ;  and  on 
the  9th,  a  sedative  draught,  containing  n\_xv  of  the  sedative 
liquor  of  opium  (Battley),  was  ordered.  In  the  course  of  the 
night  she  became  comatose,  and  died  at  3,  p.m.  the  following- 
day  despite  the  most  active  measures  to  resuscitate  her,  includ- 
ing electricity,  strong  coffee,  brandy,  hypodermic  injection  of 
atropine,  and  vigorous  slapping  on  the  palms  and  soles.  This 
latter  measure  alone  succeeded  in  rousing  her  for  a  short  time  ; 
whilst  the  magneto-electric  current,  directed  from  the  neck  to 
the  precordium,  rather  depressed  the  action  of  the  heart. 

The  body  was  examined  on  the  11th  January.  There  were 
several  pints  of  serum  in  each  pleura.  The  lungs  were  con- 
gested, and  slightly  emphysematous  on  the  anterior  edges,  but 
otherwise  healthy.  The  pericardium  contained  about  eight 
ounces  of  serum.  The  heart  was  large,  weighing  thirteen  and 
a-half  ounces,  and  flaccid  on  the  right  side.  The  posterior  sur- 
face of  the  right  auricle  was  studded  with  granular  lymph,  the 
product  of  recent  localized  pericarditis ;  a  firm  band  of  lymph 
connected  the  anterior  surface  of  the  right  ventricle,  where  an 
opaque  patch  existed,  with  the  phrenic  portion  of  the  pericar- 
dium. The  right  auricle  was  greatly  enlarged,  and  somewhat 
thickened,  as  was  likewise  the  right  ventricle  ;  in  the  latter 
chamber  a  yellow  flake  of  fibrin  was  found  impacted  between 
the  right  segment  of  the  tricuspid  valve  and  the  wall  of  the 
ventricle.  The  tricuspid  orifice  was  greatly  dilated.  The  pul- 
monary artery  was  likewise  dilated,  but  its  valves  were  healthy 
and  competent.  The  left  auricle  was  greatly  dilated  and  thick- 
ened, and  the  pulmonary  veins  dilated.  The  mitral  orifice  was 
reduced  to  the  size  of  the  point  of  the  little  finger ;  it  was  of  a 
button-hole  figure,  and  smooth  and  thick  on  the  edges.  The 
papillary  muscles  were  not  hypertrophied  ;  but  the  tendinous 
chords  were  thickened,  shortened,  and  fused  together.  On  the 
ventricular  surface,  the  segments  of  the  mitral  valve  were  seen 
to  form  by  their  union  a  nearly  horizontal  diaphragm,  slightly 
bulging  towards  the  ventricle,  with  a  button-hole  slit  in  its 
centre ;  the  long  diameter  of  this  slit  was  directed  from  before 
and  from  the  left,  backwards  and  towards  the  right  side.  The 
lelt  ventricle  was  somewhat  thickened,  but  its  cavity  was  nor- 
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mal.  The  aorta  was  reduced  in  size,  and  its  lining  membrane 
was  of  a  deep  crimson  red  colour,  not  removable  by  washing. 
The  right  and  left  anterior  segments  of  the  aortic  valve  were 
thick,  opaque,  and  flaccid  ;  on  their  ventricular  surface,  at 
some  distance  from  the  free  margin,  there  were  attached  two  or 
three  nodules  of  rough  lymph,  of  the  size  of  a  pin's  head.  The 
valves  were,  however,  competent.  Some  dark  clotted  blood  was 
found  in  the  left  auricle  and  ventricle.  Under  the  microscope 
( x  222),  the  substance  of  the  right  ventricle  presented  a  typical 
example  of  the  granular  stage  of  fatty  degeneration.  The  fibres 
had  lost,  nearly  throughout,  all  appearance  of  transverse  striation; 
they  were  pale,  averaging  the  1,110th  part  of  an  inch  in  diame- 
ter, and  dotted  over  with  dark  points,  which  effected  an  arrange- 
ment, partly  longitudinal  and  partly  transverse,  in  relation  to  the 
fibres.* 

There  were  four  gallons  of  serum  in  the  abdomen ;  there  was 
slight  adhesion  of  the  convex  surface  of  the  liver  to  the  dia- 
phragm ;  the  kidneys  were  of  normal  size,  but  the  cortex  was 
thick,  opaque,  and  rather  yellow. 

For  five  days  this  poor  woman  was  under  my  observation,  and 
during  that  time  I  examined  the  heart  daily ;  yet  I  did  not  de- 
tect the  pathognomonic  murmur  of  mitral  narrowing,  that  of 
mitral  reflux  alone  having  been  identified. 

This  is  the  only  case  of  mitral  obstruction  which  has  come 
under  my  notice,  in  which  a  sufficient  opportunity  for  stetho- 
scopic  exploration  having  been  afforded,  the  patient  being  not 
actually  moribund  when  examined,  I  have  failed  to  detect  a  pre- 
systolic murmur  and  diagnose  therefrom  mitral  narrowing,  proved 
by  dissection  to  have  existed  at  the  time. 

I  can  explain  the  exception  only  by  supposing  that  the  con- 
tractile power  of  the  left  auricle  was  so  impaired  by  effusion 
into  the  pericardium  and  pleural  cavities,  that  it  was  incapable 
of  propelling  its  contents  with  sufficient  vigour  to  produce  a 
murmur. 

Fatal  coma,  in  the  main,  no  doubt,  due  to  general  serous  effu- 
sion, was  probably  aggravated  by  the  moderate  dose  of  opium 
given. 

*  See  Fig.  XXXVII.,  p.  613. 
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That  the  basic  systolic  murmur  was  transmitted  from  the  apex, 
I  infer  from  the  absence  of  murmur  in  the  carotids,  and  from  the 
manifest  inadequacy  of  the  lesion  at  the  orifice  of  the  aorta,  to 
cause  a  murmur  of  efflux. 

Case  LXII. — Pulmonary  Emphysema  and  Chronic  Bronchitis ; 
Eecurrent  Syncope  ;  Irregularity  of  Breathing ;  Systolic  Mur- 
mur at  Lower  Sternum  ;  Sudden  Death  by  Syncope.  Enlarge- 
ment of  the  Heart;  Fatty  Growth  upon  its  Surface,  and 
Fatty  Degeneration  of  its  Substance ;  Dilatation,  Atheroma, 
and  Boughening  of  the  Aorta ;  Slight  Opacity  and  Thick- 
ening of  the  Aortic  Valves. 

Patrick  M'K,  aged  fifty-three  years,  a  gardener,  admitted  into 
the  Mater  Misericordise  Hospital,  January  20th,  1873.  He  was 
then  suffering  from  cough  and  dyspnoea.  Two  years  previously 
he  was  in  hospital,  and  under  my  care,  for  pleuritis  on  the  right 
|  side.  A  fortnight  before  the  date  of  admittance,  whilst  walking 
in  the  street,  he  felt  a  "  glow  "  all  over  his  body,  he  became 
dizzy,  and  he  would  have  fallen  had  he  not  held  on  by  some 
support  within  his  reach.  Since  then  he  has  actually  fallen  in 
the  street  and  lost  consciousness,  but  has  "  come  to  "  in  the 
course  of  a  few  minutes. 

When  admitted,  he  exhibited  no  oedema,  or  visible  pulsation. 
The  pulse  was  84,  and  scarcely  to  be  felt.  There  was  evidence 
of  pulmonary  emphysema  with  bronchitis.  No  cardiac  impulse 
to  be  felt.  Eespiration  varying  in  rate,  even  in  the  recumbent 
posture,  and  occasionally  suspended  for  a  few  seconds. 

At  the  lower  third  of  the  sternum,  a  soft  bellows-murmur,  re- 
garded at  the  time  as  diastolic  in  rhythm,  but  really  systolic, 
was  heard ;  the  difficulty  of  identification  arose  from  the  cir- 
cumstance that  the  heart  being  in  some  degree  overlain  by  the 
lungs,  the  cardiac  sounds  were  audible  only  at  distant  intervals 
amid  the  discord  of  bronchitic  rales.  The  diagnosis  made  was, 
pulmonary  emphysema  with  bronchitis,  enlarged  and  fatty  heart, 
and  disease  at  the  orifice  of  the  aorta.  To  have  tincture  of  digi- 
talis, tincture  of  perchloride  of  iron,  and  spirit  of  nitrous  ether, 
of  each  TT^x,  thrice  daily ;  blister  and  a  poultice  to  chest. 

On  the  24th  he  was  much  improved  in  regard  to  the  pul- 
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monary  affection,  and  now  the  murmur  at  the  lower  end  of  the 
sternum  was  readily  identified  as  systolic  in  rhythm.  No  second 
sound  was  audible  in  this  situation.  During  the  succeeding  two 
days  no  murmur  could  he  heard  ;  but  on  the  27th  it  was  again 
audible,  and  recognized  as  systolic.  On  the  latter  date  the  patient 
was  aphonic ;  pulse  exceedingly  weak  ;  in  the  evening  he  died 
in  one  of  his  usual  fits  of  syncope. 

The  body  was  examined  next  day  with  the  following  result : 
The  lungs  were  large,  emphysematous,  and  congested  pos- 
teriorly, and  on  the  right  side  there  was  evidence  of  former  pleu- 
ritis.    Trachea  dilated.    There  were  a  few  ounces  of  serum  in 
the  pericardium.    The  heart  was  enlarged,  weighing  eighteen 
ounces,  and  covered  at  the  base  and  over  the  right  ventricle  with 
a  thick  layer  of  fat.  In  the  latter  situation  the  fat  extended  to  a 
depth  of  two  lines,  and  somewhat  more  deeply  at  the  apex.  The 
right  chambers  were  dilated,  and  full  of  dark  clotted  blood.  Left 
auricle  normal ;  left  ventricle  slightly  dilated  and  thickened,  ex- 
cept at  the  apex,  where  it  was  not  more  than  three  lines  thick. 
The  valves  were  all  healthy,  except  those  of  the  aorta,  which 
were  opaque  and  slightly  thickened,  but  competent ;  they  could 
not  have  caused  a  murmur  of  exit  or  of  reflux.    The  aorta  was 
greatly  dilated  from  a  few  lines  above  the  valves  throughout  the 
arch ;  it  was  rough,  and  fissured  through  its  internal  and  middle 
coats  in  several  situations ;  and  about  one  inch  above  the  valves, 
a  layer  of  fibrin,  as  large  as  a  sixpenny-piece,  was  firmly  attached 
to  one  of  these  rough  patches.    The  muscular  fibre  of  both  ven- 
tricles was  in  an  early  stage  of  fatty  degeneration,  exhibiting 
groups  of  oil  dots  in  the  situation  of  the  nuclei.    Elsewhere  the 
fibres  were  smooth  and  pale,  and  in  most  situations  devoid  of  all 
trace  of  striation ;  the  latter  appeared  to  a  very  limited  extent 
in  the  fibres  of  the  left  ventricle  only,  which  were  of  a  redder 
tint  than  those  of  the  right  ventricle. 

The  murmur  heard  at  the  base  of  the  heart  was  not  of  valvu- 
lar origin ;  it  was  caused  by  the  rough  state  of  the  interior  of  the 
aorta ;  and  the  great  dilatation  of  this  vessel,  combined  with  the 
weak  state  of  the  heart,  was  the  cause,  at  once,  of  the  recurrent 
syncope,  irregularity  of  breathing,  and  suppression  of  the  second 
sound. 


CASES  OF  FATTY  DEGENERATION. 


715 


Case  LXIII. —  Vertigo,  and  great  Debility  ;  Dyspnoea  ;  Weak  and 
Visible  Fidsation  of  the  Radial  Arteries  ;  Systolic  Basic  Mur- 
mur Transmitted  into  the  Carotids  ;  Sharp  and  Clear  Second 
Sound  vnthout  Murmur ;  Subsequent  Suppression  of  Second 
Sound;  Acute  Pericarditis ;  Death.  Emphysema  and  En- 
gorgement of  Lungs  ;  Hypertrophy  and  Granular  Degenera- 
tion of  Heart ;  Villous  Deposit  of  Lymph  on  the  Pericardium 
and  Heart ;  Calcareous  Transformation  of  the  Aortic  Valves; 
Dilatation  and  Atheroma  of  the  Aorta  ;  Liver,  Kidneys,  and 
Spleen  Congested,  but  Structurally  Sound. 

Patrick  S.,  aged  fifty-five  years,  a  labourer,  of  temperate  habits, 
was  admitted  into  the  Mater  Misericordiee  Hospital  on  the  5th  of 
February,  1872,  suffering  from  cough,  dyspnoea,  and  great  debility. 
He  stated  that  twenty  years  previously  he  had  rheumatic  fever, 
after  which  he  was  subject  to  winter  cold  and  cough.  Five 
weeks  before  admittance  he  began  to  experience  dizziness ;  and, 
three  weeks  later,  great  and  general  weakness.  There  was,  at  the 
date  of  his  admittance,  evidence  of  pulmonary  emphysema  and 
sub-acute  bronchitis.  The  respirations  were  24  in  the  minute ; 
the  pulse  was  72,  soft  and  weak,  but  regular ;  it  was  visible  in 
the  radial  arteries.  Precordial  dulness  was  all  but  abolished ; 
there  was  no  distinct  cardiac  impulse,  which  was  represented  by 
a  diffused  and  heaving  movement  over  the  lower  sternum.  The 
apex  was  felt  to  pulsate  faintly  half  an  inch  below  the  nipple, 
and  in  the  nipple-line.  At  the  base  of  the  ensiform  cartilage  a 
loud  systolic  murmur  was  heard ;  it  was  diffused  over  the  entire 
front  of  the  chest,  and  transmitted  into  the  arteries  of  the  neck, 
louder  in  the  sitting  than  in  the  recumbent  posture,  and  loudest 
at  the  root  of  the  aorta  and  in  the  ascending  portion  of  the  arch. 
The  second  sound  was  sharp  and  clear. 

Under  a  tonic  and  sustaining  plan  of  treatment  there  was 
gradual  improvement,  and  in  the  course  of  a  few  weeks  the 
patient  left  hospital  to  resume  his  work.  The  cardiac  signs, 
however,  remained  unaltered. 

On  the  27th  of  February,  1873,  this  poor  man  was  again 
admitted  under  my  care.  He  was  then  suffering  from  great  op- 
pression of  breathing,  orthopnea,  cough,  and  extreme  weakness. 
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The  sputa  were  copious  and  frothy,  but  uncoloured.  Pulse  feeble, 
small,  and  visible  at  the  wrists.  A  soft  systolic  basic  murmur 
existed,  as  in  the  first  instance ;  but  there  was  now  no  second 
sound  to  be  heard,  and  no  diastolic  murmur.  Under  the  use  of 
digitalis  and  iron,  with  wine,  and  counter-irritation  to  the  chest, 
he  improved  considerably,  was  able  to  lie  down,  and  to  sleep  in 
the  recumbent  posture. 

About  the  6th  of  March  he  was  attacked  with  acute  pericar- 
ditis ;  a  double  and  very  loud  friction-sound  was  audible  all  over 
the  precordium,  and  not  modified  by  respiration ;  effusion  into 
the  pericardium  gradually  ensued,  and  he  died  of  asthenia  on  the 
12th  of  March. 

The  lungs  were  found  of  large  volume,  emphysematous,  con- 
gested posteriorly,  enveloped  in  old  and  dense  false  membrane, 
and  universally  adherent  to  the  chest-walls.  The  base  of  the 
left  lung  was  in  the  first  stage  of  pneumonia.  The  pericardium 
contained  about  eight  ounces  of  sanguinolent  serum,  and  its  in- 
ternal surface,  both  parietal  and  visceral,  was  studded  through- 
out with  villous  lymph  resembling  the  dorsum  of  a  sheep's 
tongue.  The  heart  was  globular,  enlarged,  and,  with  the  peri- 
cardium attached,  weighed  twenty-three  and  a-half  ounces ;  its 
substance  was  fawn-coloured,  and  in  the  granular  stage  of  fatty 
degeneration.  The  left  ventricle  was  dilated  in  a  slight  degree, 
but  greatly  thickened,  its  walls  near  the  base  measuring  three- 
quarters  of  an  inch.  The  right  ventricle  was  dilated  and 
thickened.  Both  ventricles  contained  decolorized  cylinders  of 
fibrin,  extending  into  the  aorta  and  pulmonary  artery  respec- 
tively. The  mitral  valve  was  competent,  and,  with  the  excep- 
tion of  the  attached  margin  of  the  antero-right  segment,  which 
was  calcified  to  the  extent  of  about  two  lines  of  its  depth,  per- 
fectly sound.  The  aortic  valves  were  rolled  up  in  the  direction 
of  the  aorta,  and  completely  calcified ;  the  posterior-left  segment 
forming  with  the  anterior  mitral  an  uninterrupted  calcareous 
plate.  The  aperture  left  by  the  disorganized  aortic  valves  was 
in  the  axis  of  the  opening,  and  admitted  only  the  point  of  the 
little  finger.  Water  poured  into  the  aorta  readily  flowed  into 
the  ventricle  through  this  aperture.  The  coronary  arteries  were 
sound.    From  above  the  valves  the  aorta  was  dilated  throughout 
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the  arch ;  it  was  likewise  in  some  degree  rigid  and  patchy  with 
atheroma,  the  latter  condition  extending  into  the  roots  of  the 
great  arteries  of  the  neck.  The  liver  was  large,  but  otherwise 
healthy,  as  were  likewise  the  kidneys  and  spleen. 
•  I  may  mention  that  in  January,  1872,  the  diagnosis  made,  as 
recorded  in  my  notes  of  the  case  taken  at  the  time,  was  hyper- 
trophy, obstruction  at  the  orifice  of  the  aorta,  and  dilatation  of 
that  vessel.  At  no  period  during  his  residence  in  hospital  was 
diastolic  murmur  audible. 

Dr.  Stokes  has  remarked  upon  the  frequent  absence  of  diastolic 
murmur  in  aortic  patency,  where  fatty  disease  of  the  heart  and 
aortic  obstruction  likewise  exist.  I  can  confirm  this  observation, 
and  would  suggest  that  the  explanation  may  be  found  in  the 
rigid  and  inelastic  state  of  the  aorta,  which  is  usually  associated 
with  the  twofold  condition  of  fatty  heart  and  thickened  or  calci- 
fied aortic  valves.  In  this  state,  although  reflux  may  take  place, 
giving  rise  to  feeble,  collapsing,  and  visible  pulsation  of  the  super- 
ficial arteries,  it  is  not  accompanied  with  sufficient  force  of  cur- 
rent to  develope  a  murmur,  owing  to  the  want  of  elastic  reaction 
in  the  aorta. 

Finally,  I  would  remark,  that  of  the  entire  superficial  surface 
of  the  heart,  the  anterior  aspect  of  the  apex  was  alone  smooth 
and  free  from  papillated  deposit  of  lymph..  Professor  Law, 
many  years  ago,  observed  that  this  exemption  of  the  apex  is 
of  frequent  occurrence,  owing  to  the  impact  of  that  portion  of 
the  heart's  surface  against  the  chest-wall  in  ventricular  systole. 

Case  LXIV. — Renal  Disease  ;  Hypertrophy  and  Fatty  Degenera- 
tion of  the  Heart ;  Gangrene  of  the  Bight  Foot  and  Leg  ; 
Death  by  Exhaustion. 

Eev.  Mr.  G.,  aged  about  sixty  years,  was  admitted  into  hospi- 
tal, May  3rd,  1873.  He  had  been  subject  for  the  preceding  year 
to  vertigo  and  threatened  syncope,  and  for  the  last  three  weeks 
there  had  been  oedema  of  the  lower  extremities  and  genitals. 
Respiration  was  accompanied  by  moist  rales  all  over  the  chest. 
The  pulse  was  96,  weak,  but  regular  ;  precordial  dulness  ex- 
tended ;  no  perceptible  cardiac  impulse ;  first  sound  masked  and 
faint,  and  second  sound  sharp  and  clear  at  base ;  there  were  fits 
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of  paroxysmal  dyspnoea  at  distant  intervals.  Urine  1'020,  and 
after  ebullition  exhibiting  albumen  to  one-half  its  quantity. 

About  the  6th,  it  became  necessary  to  puncture  the  feet  and 
legs,  in  order  to  prevent  the  occurrence  of  inflammation  from 
tension  of  the  integuments.  A  copious  flow  of  serum  followed ; 
nevertheless,  two  days  later,  a  large  bulla  appeared  above  the 
internal  maleolus  of  the  left  leg. 

On  the  following  day  this  burst,  oedema  subsided,  and  gan- 
grene proceeded  no  further  in  that  limb ;  the  dorsum  of  the 
right  foot  now  exhibited  a  livid  patch,  which  soon  extended  to 
the  toes.  Large  bullae,  filled  with  amber-coloured  serum,  now 
appeared  about  the  ankle  joint,  and  on  the  following  day,  along 
the  leg  as  far  as  the  calf,  which  was  hot  and  tender,  whilst  the 
entire  foot  was  livid,  cold,  and  insensible.  He  complained  of 
severe  pain  in  the  leg,  and  was  troubled  with  hiccup,  which 
was  relieved  by  the  exhibition,  every  second  hour,  of  a  pill  com- 
posed of  grs.  ij  of  dried  soda,  and  TTtj  of  creasote.  He  slept 
pretty  soundly,  and  in  the  horizontal  posture,  but  with  occa- 
sional startings. 

He  died  rather  suddenly  on  Monday,  May  12th,  without 
having  previously  exhibited  any  marked  increase  of  debility. 
The  body  was  not  examined. 

In  this,  as  in  Case  46,  I  think  the  gangrene  of  the  foot  and  leg 
was  due  to  local  arteritis  and  thrombosis. 

In  the  form  of  degeneration  known  as  "  brown  atrophy,"  first 
described  by  Eokitansky,  the  heart  is  wasted,  and  its  muscular 
structure  of  a  dark  ochre  tint.  A  yellow  granular  pigment  is 
deposited  in  the  muscular  fibres,  either  uniformly,  or  in  fine 
rows  between  the  fibrillar  and  around  the  nuclei.  Whence  these 
pigment  particles  proceed  is  not  known.  This  kind  of  atrophy, 
which  is  always  general  according  to  Eindfleisch,  is  most  fre- 
quently met  with  in  senile  marasmus,  wasting  from  inanition, 
and  in  the  tubercular  and  cancerous  cachexias* 

Simple  softening  of  the  heart  is  a  condition  anatomically  allied 
to  fatty  degeneration,  but  pathologically  in  no  respect  kindred 
to  it.    As  in  fatty  degeneration,  there  is  a  change  in  colour  and 

*  Vide  also  p.  588. 
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consistence ;  but  the  histological  characteristics  of  that  condition 
are  wanting,  the  origin  and  association  different,  the  develop- 
ment more  rapid,  the  duration  only  temporary,  and  the  prospect 
from  treatment  much  more  favourable.    I  propose  to  exclude 
from  consideration  here  the  so-called  granular  softening,  which 
in  no  respect  differs  from  the  early  stage  of  fatty  degeneration  ; 
and  likewise  inflammatory  softening,  which,  by  a  different  pro- 
cess, leads  to  the  same  condition.    By  simple  softening  of  the 
heart,  I  mean  only  the  condition  of  that  organ  so  often  associ- 
ated with  essential  fevers  of  the  typhus  type.  In  this  connexion, 
Laennec  described  a  condition  of  the  heart  characterized  by  a 
change  of  colour  either  to  a  violet  or  a  dead-leaf  hue,  great  sof- 
tening and  friability,  and  diffused  over  the  entire  heart  or  con- 
fined to  the  left  ventricle.    The  cardiac  impulse  is  very  feeble, 
and,  according  to  him,  both  sounds  are  indistinct,  the  first  being 
occasionally  suppressed. 
I      Laennec  vehemently  denies  the  inflammatory  origin  of  febrile 
softening  of  the  heart  insisted  on  by  Bouillaud,  and  declares  that 
it  is  peculiar  to  the  grave  forms  of  essential  fever,  which  are  char- 
acterized by  intumescence  of  the  face,  a  spongy  condition  of  the 
i  gums  and  lips,  a  fuligenous  deposit  upon  the  tongue  and  teeth, 
an  earthy  colour  of  the  skin,  inflation  of  the  abdomen,  and  fetid 
dejections  from  the  bowels.    The  pulse,  he  says,  is  remarkably 
quick  throughout  the  fever ;  and  where  it  is  continued  at  the 
same  rate  into  convalescence,  he  would  diagnose  persistent  soft- 
ening of  the  heart ;  an  error  of  judgment  subsequently  corrected 
by  Dr.  Stokes.    Laennec  further  assumed  the  coexistence,  in 
most  cases,  of  what  he  described  as  "  a  gummy  or  fishy"  state  of 
the  muscles  of  animal  life.* 

Zenker,  who  examined  over  one  hundred  bodies  of  those  who 
had  died  of  typhus  at  Dresden,  in  the  epidemic  of  1858-62,  found 
the  voluntary  muscles,  chiefly  the  adductors  and  the  recti  abdo- 
minis, in  a  state  of  degeneration  in  different  degrees,  and  to  a 
variable  extent  "no  less  constantly  than  the  characteristic  altera- 
tion of  the  mucous  membrane  of  the  intestine."  He  described 
two  forms  of  degeneration  of  the  voluntary  muscles  as  witnessed 
by  him  in  this  connexion ;  namely,  the  « granular "  and  the 

*  Auscultation  Mddiate,  torn,  ii.,  p.  532. 
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"  waxy."  The  former,  as  judged  by  his  account  of  it,  differs  in  no 
respect  from  the  granular  degeneration  of  the  heart  already  de- 
scribed as  constitnting  a  stage  of  transition  into  veritable  fatty 
degeneration.  The  granules  are  albuminous,  and  readily  soluble 
in  acetic  acid.  In  the  "waxy"  form  the  fasciculi  are  swollen,  in 
appearance  homogeneous,  and  white  and  glistening  like  solid 
wax.  This  change  is  due  to  the  deposit  within  the  sarcolemma, 
which  remains  unaltered,  of  "  a  peculiar  protein  substance  re- 
sulting from  the  transformation  of  the  syntonin,"  and  differing 
entirely  from  the  amyloid.  This  he  regards  as  the  more  grave 
form  of  the  two,  as  it  does  not  admit  of  the  restoration  of  the 
normal  structure  of  the  muscle.  It  is  likewise  the  more  common 
of  the  two  forms,  having  been  found  in  70  cases  out  of  79,  and  of 
this  number,  it  was  in  the  advanced  stage  in  36.  Under  both 
forms  the  muscles  are  brittle,  and' in  many  cases  actually  fissured 
across  the  fasciculi.* 

I  have  not  seen  changes  in  the  voluntary  muscles  correspond- 
ing to  either  of  these  conditions ;  they  are  denied  by  Stokes  and 
other  writers  of  the  highest  authority. 

Laennec  regards  softening  of  the  heart  as  essentially  due  to 
a  disturbance  of  nutrition. 

Louis,  a  few  years  later,  noticed,  very  fully,  softening  of  the 
heart  as  occurring  in  typhoid  fever.  Out  of  a  total  of  47  cases,  the 
heart  was  more  or  less  softened  in  23  of  those  that  died  between 
the  eighth  and  twenty-ninth  days  of  illness;  and  in  15  out  of 
this  number,  it  was  flabby,  moulding  itself  like  a  wet  cloth  into 
^ny  shape  given  to  it.  It  was,  moreover,  easily  torn,  dry  in 
section,  not  enlarged,  and  in  colour  it  resembled  the  peel  of  an 
onion.  Softening  of  the  heart  was  found  in  only  one-third  of 
the  cases  which  were  fatal  between  the  twentieth  and  thirty- 
second  day  of  illness.  No  other  muscular  organ  was  affected, 
and  the  voluntary  muscles  were  in  a  healthy  condition.  The 
walls  of  the  heart  were  thin,  and  its  chambers,  in  extreme  cases, 
contained  only  a  few  drops  of  dark  coagulated  blood  mixed  with 
air.  In  nearly  all,  the  lining  membrane  of  the  aorta  was  red, 
either  in  patches  or  uniformly;  the  change  of  colour  extending  to 
the  middle  coat ;  it  was  likewise  thick  and  soft.    Louis  denies 

*  Archives  Genirales  de  Mtdecine,  Aout  et  Septembre,  1865  (abstract). 
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the  alleged  inflammatory  origin  of  this  condition  of  the  heart, 
regarding  it  as  the  result  of  a  special  blood-crasis.* 

The  next,  and  the  most  valuable  contribution  to  our  know- 
ledge of  this  subject  was  made  by  Dr.  Stokes.-}"    According  to 
this  writer,  softening  of  the  heart,  at  least  in  Ireland,  is  pe- 
culiar to  typhus  fever.    It  is  usually  associated  with  a  dark 
petechial  eruption,  sordes,  and  a  peculiar  odour  from  the  body. 
The  heart  is  livid  and  soft,  especially  the  left  side,  pitting  on 
pressure,  and  easily  torn,  and  often  infiltrated  with  "  an  adhesive 
gummy  secretion."    There  is  no  trace  of  inflammation,  and  the 
valves  are  unaffected.    The  external  one-eighth  of  the  substance 
of  the  left  ventricle  is  homogeneous  and  without  the  appearance 
of  muscular  structure,  dark,  and  resembling  in  section  the  cortex 
of  the  kidney.    These  changes  are,  in  a  few  cases,  exhibited 
only  in  patches.    The  right  ventricle  and  the  septum  ventricu- 
lorum  are  occasionally  affected.    He  has  not  seen  thinning  of 
the  parietes,  nor  a  dry  state  of  the  cut  surface,  as  described  by 
Louis.    He  maintains  that  in  the  production  of  this  remarkable 
change  in  the  structure  of  the  heart  inflammation  has  no  share, 
and  adds,  "  All  the  anatomical  and  vital  phenomena  of  this 
affection  point  to  the  opinion  that  it  is  an  example  of  one  of  the 
special  secondary  lesions  of  typhus,  like  the  infiltration  of  the 
mucous  glands  of  the  intestine,  and  capable  of  retrocession, 
without  consequent  disorganization."*    The  signs  characteristic 
of  this  change  in  the  heart  commence  about  the  sixth  day  of 
illness  and  cease  about  the  fourteenth.    They  continue  there- 
fore, ordinarily,  about  eight  days.     The  signs  bear  intrinsic 
evidence  of  debility  of  the  heart,  and  are  briefly  as  follows : 
Feebleness,  or  entire  cessation  of  impulse,  and  partial  or  com- 
plete suppression  of  the  first  sound;  coincidently  with  these  mo- 
difications of  the  cardiac  phenomena  proper,  the  radial  pulse  is 
weak,  but  regular  and  rapid  :  the  rate  amounting,  in  many  cases, 
to  150  in  the  minute.    It  occasionally  happens,  that  whilst  no 


la  Maladie  connue  sous  le  Norn  de  Gastro-Entirite,  1829,  torn,  i., 
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impulse  or  first  sound  can  be  detected  at  the  apex,  both  are  per- 
ceptible over  the  right  ventricle  at  the  lower  end  of  the  sternum. 
Again,  whilst  no  impulse  is  perceptible  in  the  position  of  dorsal 
recumbency,  a  faint  apex-beat  may  be  occasionally  felt  in  the 
normal  position,  or  somewhat  to  the  left,  by  causing  the  patient 
to  turn,  over  on  the  left  side. 

Dr.  Stokes  remarks  that  in  some  grave  cases  he  has  known 
the  two  sounds  to  be  nearly  identical  in  quality,  and  closely 
resembling  a  weak  second  sound,  the  action  of  the  heart  being 
at  the  same  time  very  rapid.  This  he  very  appropriately  desig- 
nates "  foetal  action."  Under  the  free  use  of  wine,  and  likewise 
in  convalescence,  the  pulse  usually  becomes  slow,  and  the  first 
sound  again  audible ;  whilst  the  cutaneous  circulation  is  more 
active,  and  the  temperature  of  the  extremities  rises.  These  are 
signs  of  favourable  augury,  and  may  be  regarded  as  evidence  of 
the  beneficial  action  of  wine  when  they  follow  its  administra- 
tion. 

When,  on  the  contrary,  between  the  eighth  and  the  fourteenth 
day  of  illness,  the  action  of  the  heart  continues  rapid  despite  an 
ample  allowance  of  wine,  the  conclusion  may  be  drawn  that 
stimulants  are  not  agreeing  with  the  patient,  or  acting  unfavour- 
ably. If  the  pulse  continue  rapid  in  convalescence,  he  would 
infer  the  presence  of  some  acute  inflammatory  complication  in 
the  chest  or  abdomen,  or  phlegmasia  dolens* 

The  distinction  between  softened  and  simply  weak  heart  rests 
upon  the  following  characteristics :  The  latter  is  due  to  some 
constitutional  debility  of  a  very  palpable  character,  to  a  shock,  or 
violent  revulsion  of  some  kind.  The  signs  are  proportionately 
rapid  in  development,  and,  in  the  event  of  a  favourable  issue, 
equally  prompt  in  disappearing.  The  signs  of  cardiac  softening, 
on  the  contrary,  progress  up  to  a  maximum  point  and  then  re- 
cede, occupying  a  period  of  several  days ;  they  appear  with  quick 
pulse,  the  impulse  of  the  heart  becoming  less  and  less  distinct, 
and  failing  first  at  the  apex.  There  is  usually,  but  not  always, 
a  corresponding  loss  of  the  first  sound.  In  convalescence  the 
pulse  may  descend  to  30  in  the  minute,  and  again  rise  to  the 
natural  standard,  at  which  it  continues.  The  impulse  is  reestab- 

*  Lectures  on  Fever,  1874,  p.  188-9. 
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lished  before  the  first  sound,  and  both  are  perceptible  at  the  en- 
siform  cartilage  earlier  than  at  the  apex.  The  observations  of 
Dr.  Stokes,  epitomized  in  the  foregoing  remarks,  have  advanced 
considerably  the  scientific  therapeutics  of  fever.  For  a  full  dis- 
cussion of  the  subject,  which  could  not  be  entered  upon  here, 
the  reader  is  referred  to  Dr.  Stokes'  writings  already  quoted. 

Whether  any  change  in  the  elementary  structure  of  the  heart 
takes  place  in  simple  softening,  I  am  not  in  a  position  to  declare 
from  personal  observation  ;  but  that  such  is  not  the  case,  is  no 
more  than  a  legitimate  inference  from  the  fact,  that  within  a 
period  of  a  few  weeks  complete  restoration  to  health  not  unfre- 
quently  takes  place  in  cases  characterized  by  the  above  men- 
tioned cardiac  phenomena ;  the  action  and  sounds  of  the  heart 
resuming,  at  the  same  time,  their  normal  characters. 

Doctor  Murchison,  however,  in  the  first  edition  of  his  great 
work  on  fever,  published  in  1862,  affirmed  that  in  typhus  soft- 
ening of  the  heart,  the  muscular  structure  of  the  organ  is  in  a 
state  of  granular  degeneration. 

I  have  not  met  with  the  changes  in  the  voluntary  muscles  de- 
scribed by  Zenker;  and  from  his  allusion  to  the  state  of  the 
intestinal  mucous  membrane,  I  conclude  that  the  fever  with 
which  he  found  them  associated  was  what  in  this  country 
would  be  regarded  as  typhoid  or  enteric.  Yet  in  this  form  of 
fever  Louis  declared  that  the  voluntary  muscles,  as  examined  by 
him,  were  unaltered.  It  must,  however,  be  remarked  that  the 
means  for  examination  of  structure  at  Louis'  disposal  were  very 
defective.    The  subject  needs  further  investigation. 

Doctor  Ormerod  has  studied  this  pathological  change  in  con- 
nexion with  delirium  tremens.  He  says :  "  Of  five  dissections 
after  death  from  simple  uncomplicated  delirium  tremens,  of 
which  I  have  records,  the  heart  is  noticed  to  have  been  particu- 
larly soft  and  flabby  in  four,  and  in  four  to  have  presented 
numerous  small  ecchymoses  beneath  the  investing  or  lining 
membrane.  In  one,  the  heart,  though  flabby,  was  not  dilated 
hke  the  rest,  but  small  and  loaded  with  fat.  Examination  by 
the  microscope  failed,  however,  to  detect  the  slightest  evidence 
of  fatty  degeneration  of  its  structure."* 

*  London  Medical  Gazette,  1844,  p.  792. 
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In  delirium  tremens  I  have  occasionally  found  the  heart  act- 
ing with  great  feebleness  and  rapidity,  the  first  sound  being  all 
but  suppressed.  Such  a  condition  involves  the  utmost  clanger 
to  life  j  even  a  slight  effort  on  the  part  of  the  patient  may  cause 
syncope  and  sudden  death :  an  accident  which  I  once  witnessed 
in  the  case  of  a  professional  man  well  known  in  Dublin.  In 
such  cases  I  should  advise  the  use  of  digitalis  and  iron  in  large 
doses. 

Fibroid  transformation  of  the  heart,  incidentally  noticed  at 
p.  510,  is  most  frequently  the  result  of  antecedent  inflammation 
commencing  in  the  pericardium  or  endocardium  and  thence  ex- 
tending into  the  substance  of  the  organ.    Inflammation  leads  to 
hypertrophy,  by  causing  irritation  and  actual  growth  of  the  con- 
nective tissue  of  the  heart,  and  proportionate  absorption  of  the 
proper  muscular  structure.    Fibroid  change  may,  however,  origi- 
nate in  inflammation  of  the  connective  tissue  of  the  myocardium 
itself ;  but  this  is  very  rare  in  comparison  with  the  first  men- 
tioned mode  of  origin.    Sir  W.  Jenner  maintains  that  congestion 
of  the  substance  of  the  heart  may  give  rise  to  a  modified  form 
of  fibrous  transformation  if  slow  in  occurrence,  moderate  in 
degree,  and  either  permanent,  or  often  repeated.    In  such  cir- 
cumstances, induration,  roughening,  and  thickening  of  the  walls 
of  the  heart  by  interstitial  exudation  of  fibrin  may  take  place ; 
the  walls  would  be  firm,  tough,  and  apparently  homogeneous  on 
section ;  they  would  not,  though  thin,  collapse,  and  the  fleshy 
columns  would  stand  oat.    Hence,  the  cavities  would  be  perma- 
nently dilated.    The  colour  may  be  paler  or  darker  than  normal. 
Microscopically,  the  structure  would  be  characterized  by  indis- 
tinctness of  striation,  and  close  aggregation  of  fibres,  protein 
molecules  being  interspersed  between  them,  and  in  their  sub- 
stance.   These  molecules  are  liable  to  fatty  degeneration,  and 
when  this  change  has  taken  place  the  previously  rigid  struc- 
ture is  soft  and  brittle.* 

I  think  the  condition  here  indicated  is  due  to  sub-acute  in- 
flammation of  the  connective  tissue  of  the  heart,  and  differs  only 
in  degree  from  that  about  to  be  described. 

Doctor  H.  C.  Wood,  of  Philadelphia,  declares,  as  the  result  of 
*  Medico-Chirurgical  Transactions,  vol.  xliii.,  p.  199. 
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numerous  experiments  in  the  production  of  "  thermic  fever,"  a 
form  of  sun-stroke,  which,  according  to  him,  does  not  require  for 
its  development  actual  exposure  to  the  sun,  that  "  excessive 
rigidity  of  the  heart,  by  coagulation  of  its  myosin,  is  pathogno- 
monic of  sun-stroke,"  and  usually  occurs  directly  after  death.* 

One  of  the  earliest  recorded  examples  of  fibroid  conversion  of 
the  heart  was  published  by  Dr.  FothergiLL-f-  A  gentleman,  aged 
sixty-three,  short  and  full,  and  subject  for  three  years  to  fits  of 
angina  pectoris,  died  suddenly  in  a  paroxysm  of  anger.  The 
body  was  examined  by  John  Hunter,  who  reported  as  follows : 
"The heart, to  external  appearance,  was  sound;  but,  upon  exami- 
nation, I  found  that  its  substance  was  paler  than  common,  more 
of  a  ligamentous  consistence,  and  in  many  parts  of  the  left  ven- 
tricle it  was  become  almost  white  and  hard,  having  just  the 
appearance  of  a  beginning  ossification." 

Fibroid  metamorphosis  of  the  heart  is  a  veritable  "  connective 
tissue-hypertrophy,"  or  hyperplasia,  and  due,  as  Quain  declares, 
to  chronic  interstitial  inflammation.  The  inflammatory  irritation 
to  which  it  owes  its  origin  may  commence  on  the  surface,  exter- 
nal or  internal,  and  thence  extend  by  continuity  of  texture  into 
the  substance  of  the  heart.  Pericarditis  and  endocarditis  are, 
therefore,  not  infrequent  causes  of  hypertrophy  of  the  connective 
tissue,  or  so-called  "fibroid"  degeneration  of  the  heart. 

When  the  pericardium  is  adherent,  the  heart,  according  to 
Quain,  is  generaUy  enlarged,  but  the  increase  consists  of  connec- 
tive tissue  only.  When  atrophy  of  the  heart  coincides  with 
adhesion  of  the  pericardium,  there  is,  he  thinks,  veritable  cirr- 
hosis of  the  heart:  a  change  which  he  regards  as  due  to  the  in- 
filtration of  a  denser  fibroid  tissue.j 

I  believe,  however,  that  when  the  substance  of  the  heart  has 
become  the  seat  of  hypertrophy  of  the  connective  tissue,  the 
volume  of  the  organ  may  be  taken  as  an  index  of  the  age  of  the 
bypertrophied  structure.  Where  the  heart  is  large  it  will  be 
tound  still  to  consist  in  great  part  of  muscular  fibre,  and  the 
history  of  the  case  will  show  that  the  antecedent  inflammation 

t  S  E;S™ '  r6VieWed  iQ  Medical  Times  and  Gazette>  0ct°ker  19th,  1872. 
T  Medical  Observations  and  Inquiries,  vol.  v,  p.  252  1774 
+  Lumleian  Lectures,  Lancet,  March  23rd,  1872  ' 


726 


DISEASES  OF  THE  SUBSTANCE  OF  THE  HEAET. 


has  not  been  very  remote.  Where,  on  the  other  hand,  atrophy 
of  the  heart  has  taken  place,  the  muscular  fibre  has  entirely,  or 
all  but  entirely,  disappeared;  the  remaining  fibres,  when  any  such 
are  visible,  being  in  the  granular  stage  of  fatty  degeneration,  as 
shown  by  Bristowe.* 

Wilts  reports  a  case  in  which  one-half  the  muscular  substance 
of  the  heart  was  replaced  by  fibrous  tissue,  which  was  in  conti- 
nuity with  an  adherent  pericardium.-f- 

Doctor  Bence  Jones  has  recorded  a  case  strikingly  illustrative 
of  the  causal  connexion  between  surface  inflammation  of  the  heart 
and  fibroid  change  of  the  subjacent  structure.  Under  the  endo- 
cardium covering  the  septum  ventriculorum  there  was  a  layer  of 
fibroid  tissue  "  only  where  the  endocardium  had  been  inflamed." 
Mr.  Gray,  who  examined  this  fibroid  material,  reports  that  it 
consisted  "  of  granules,  with  nuclei  and  nucleated  cells  embedded 
init."  + 

In  another  case,  Dr.  Bristowe  reports  on  a  similar  fibroid  sub- 
stance found  in  small  detached  masses  in  the  substance  of  the 
heart,  that  it  consisted  "  of  fibro-plastic  deposit,  composed  of  large 
nucleated  cells,  granular  cells,  and  nucleated  spindle  cells,  with 
granular  and  oily  matter,  and  pervaded  by  the  muscular  fibres."§ 

Eindfleisch  urges  that  parietal  endocarditis  differs  in  its  re- 
sults from  inflammation  of  the  valves,  in  the  circumstance  that 
it  leads  to  depression  or  pitting  of  the  surface,  thinning  and 
bulging  outwards  of  the  wall,  and  thus  to  partial  aneurism  of 
the  heart.  The  part  so  affected  is  small  in  extent,  situate  usu- 
ally on  the  anterior  wall  of  the  left  ventricle  near  the  apex,  and 
composed  of  tendinous  structure  invested  by  the  pericardium. 
At  the  edges  a  few  muscular  fibres  are  still  visible,  but  inter- 
mingled with  the  fibrous  structure.  This  process  of  tendinous 
conversion  must,  in  his  opinion,  be  regarded  "  as  a  direct  exten- 
sion of  the  chronic  inflammation  of  the  endocardium  to  the  sub- 
endocardial and  intermuscular  connective  tissue."  || 

Doctor  Lionel  Beale  regards  fibrous  transformation  of  muscle 

*  Transactions  of  London  Pathological  Society,  vol.  vi. 
t  Ibid.,  vol.  viii. 
J  Ibid.,  vol.  vii. 
§  Ibid. 

II  Pathological  Histology,  New  Sydenham  Society's  edition,  1872,  vol.  i.,  p.  293. 
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as  a  veritable  degeneration,  arising  either  from  old  age  or  from 
lonff  continued  suspension  of  muscular  contraction,  as  in  cases 
of  nerve-paralysis.  "  In  old  age,"  he  says,  "  much  of  the  muscu- 
lar tissue  is  replaced  by  fibrous  material."  And  again  :  «  The 
contractile  material  of  the  muscle  has  degenerated  into  fibrous 
tissue."  "  Although  in  the  muscles  of  the  aged  there  is  a  rela- 
tive excess  of  fibrous  tissue,  it  is  never,  within  the  limits  of 
health,  present  in  such  proportion  as  to  constitute  fibroid  dege- 
neration."* 

Doctor  Ormerod  looks  upon  this  change  in  the  heart  as  one  of 
conservative  substitution  designed  to  fortify  the  walls  of  an  at- 
tenuated and  weak  heart.  But  where,  as  in  Corvisart's  case,  the 
walls  of  the  heart  are  actually  thickened,  this  view  would  not 
be  admissible ;  and  that  it  is  not  a  means  ordinarily  adopted  to 
strengthen  a  simply  weak  heart,  is  proved  by  its  absence  in  fatty 
softening. 

I  regard  fibroid  conversion  of  the  heart,  whether  local  or  gene- 
ral, as  in  all  cases  the  result  of  antecedent  inflammation  of  the 
connective  tissue  of  the  organ.  Most  frequently  the  sub-endo- 
cardial,  or  sub-pericardial  connective  tissue  is  primarily  affected, 
by  extension  from  the  adjacent  serous  surface,  the  connective 
tissue  of  the  myocardium  being  subsequently  involved  through 
continuity  of  structure.  The  latter  may,  however,  be  primarily 
engaged.  The  subsequent  changes  are  those  of  shrinking  and 
condensation  of  the  neoplastic  material,  with  wasting  and  ulti- 
mate removal  of  the  proper  muscular  structure  by  the  disturb- 
ance of  nutrition  arising  from  extrinsic  pressure. 

Corvisart-j-  gives  a  remarkable  example  of  rigidity  of  the  heart, 
caused,  no  doubt,  by  fibroid  substitution :  a  problem  impossible  of 
solution  at  that  time,  owing  to  the  want  of  microscopic  appli- 
ances. The  patient,  a  woman  of  fifty-five,  came  under  his  notice 
in  the  year  1800.  The  heart  was  large ;  the  ventricles  rigid  and 
elastic,  and,  when  compressed,  sprang  back  on  the  removal  of 
pressure  to  the  state  of  dilatation,  like  an  india-rubber  bottle. 
The  left  ventricle,  when  percussed,  sounded  like  a  plate  of  horn. 
He  remarks,  that  this  condition,  when  primary,  precludes  dilata- 

*  Medical  Times  and  Gazette,  March  20th,  1869. 
f  Hebb's  translation,  p.  146. 
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tion  of  the  affected  chambers ;  and  that  dilatation,  when  asso- 
ciated with  it,  is  of  anterior  date.  Quain  confirms  this  observa- 
tion. 

Doctor  Ormerod  has  met  with  examples  of  fibroid  change  so 
complete,  that  the  heart,  without  having  undergone  change  of 
colour,  presented  a  resemblance  to  a  leather  flask,  and  was  ap- 
parently incapable  of  contracting,  save  very  imperfectly.* 

The  symptoms  to  which  this  change  gives  rise,  even  when 
partial  aneurism  of  the  heart  results  from  it,  are  not  character- 
istic, inasmuch  as  they  have  reference  rather  to  the  associated 
lesions  of  the  aorta  and  coronary  arteries,  which  are  usually  rigid 
and  calcareous. 

Angina  pectoris  is  frequently  a  prominent  symptom,  as  ex- 
emplified in  FothergilTs  case  previously  mentioned.  The  action 
of  the  heart  and  the  pulse  are  irregular,  but  not  constantly,  or  in 
all  cases ;  the  impulse  is  partially  or  entirely  suppressed.  There 
is  occasionally  palpitation,  and  the  cardiac  sounds  are  weak,  but 
curt  and  sharp.-f-  The  "  creaking "  sounds,  assumed  theoreti- 
cally to  result  from  this  condition  of  the  heart,  I  have  not  heard. 
In  one  instance  (Case  65)  I  have  noted  a  regurgitant  murmur 
from  inadequacy  of  the  tricuspid  valve,  consequent  upon  per- 
manent dilatation  of  the  right  ventricle  and  fibroid  transforma- 
tion of  the  right  papillary  muscles ;  in  another  case,  under  the 
care  of  my  colleague,  Dr.  Nixon,  which  he  kindly  invited  me  to 
examine,  there  was  likewise  a  murmur  of  regurgitation  both  at 
the  mitral  and  the  tricuspid  orifice.  On  examination  of  the  body, 
this  was  found  to  be  due  to  fibroid  transformation  of  the  inner 
portion  of  both  ventricular  walls  and  of  the  papillary  muscles, 
one  of  which,  in  the  left  ventricle,  was  remarkably  attenuated, 
rigid,  and  biventral. 

In  the  dissecting  room  at  the  School  of  Medicine,  Cecilia- 
street,  a  still  better  example  of  fibroid  transformation  of  the 
heart  was  presented  to  me  in  the  session  of  1873-4,  by  Mr. 
Foley,  one  of  the  students  engaged  in  dissection.  It  was  ob- 
tained from  the  body  of  a  male  subject,  aged  about  forty-five, 


*  British  Medical  Journal,  1862. 

t  Laennec  declares,  on  theoretical  grounds,  that  they  are  ringing  in  quality, 
heard  at  a  great  distance  ;  but  such,  in  fact,  is  not  the  case. 
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regarding  whose  history  or  last  illness  unfortunately  nothing 
whatever  could  be  learned.  The  heart  was  somewhat  enlarged, 
the  mitral  orifice  was  greatly  contracted,  and  the  mitral  valves 
and  chordse  tendinese  remarkably  thick  and  rigid.  The  left 
papillary  muscles  were  entirely  converted  into  fibrous  tissue, 
and  the  walls  of  the  left  ventricle,  to  the  depth  of  two-thirds  of 
their  thickness,  measured  from  the  internal  surface,  were  changed 
into  dense  fibroid  tissue  which  was  disposed  in  separate  patches, 
and  was  continuous  with  the  papillary  muscles  at  their  parietal 
attachment.  The  endocardium,  in  the  left  chambers,  was  univer- 
sally thick  and  opaque. 

Save  in  the  early  stages,  when  inflammatory  changes  are  still 
in  progress,  nothing  can  be  accomplished  curatively.  When  the 
process  of  atrophy  has  advanced  beyond  the  initiatory  stages, 
the  treatment  should  consist  in  measures  to  promote  general  nu- 
trition and  give  tone  and  strength  to  the  heart.  Quinine,  in  com- 
bination with  strychnia,  and  digitalis  with  iron,  are  the  medicinal 
agents  chiefly  to  be  selected.  Nutritious  diet  and  alcoholic  stimu- 
lants in  moderate  quantity  should  be  allowed,  and  rapid  move- 
ment and  fatiguing  exercise  must  be  forbidden.  The  following- 
case  affords  a  good  example  of  this  variety  of  transformation. 

Case  LXV. — Pulmonary  Emphysema  with  Recurrent  Bronchitis  ; 
Venous  Congestion  and  General  Dropsy ;  Systolic  Murmur  at 
the  Ensiform  Cartilage,  and  somewhat  to  the  Left;  Death. 
Enlargement  of  the  Heart;  Hypertrophy  and  Permanent 
Dilatation  of  the  Bight  Ventricle,  with  Sclerosis  of  the  Bight 
Papillary  Muscles,  and  consequent  Inadequacy  of  the  Tricus- 
pid Valve;  Left  Ventricle  Normal;  Mitral  Valve  Opaque, 
lut  Adequate  ;  Aortic  Valve  Healthy. 

Mrs.  S.,  aged  thirty-nine  years,  and  the  mother  of  nine  chil- 
dren, was  admitted  for  the  second  time  into  the  Mater  Miseri- 
cordise  Hospital  under  my  care,  on  the  7th  of  January,  1874 
Just  one  year  previously  she  was  under  treatment  in  hospital  for 
bronchitis,  to  which  she  had  been  subject  in  winter  for  the  pre- 
ceding six  or  seven  years.  She  was  then  cupped,  and  got  well  in 
three  weeks. 

When  admitted  for  the  second  time  she  was  livid;  the  feet 
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were  swollen ;  respiration  was  laboured,  and  expiration  greatly 
prolonged ;  no  pulse  could  be  detected  at  the  wrist.  The  heart 
pulsated  regularly  but  feebly  behind  the  xiphoid  cartilage,  and 
both  in  this  situation  and  for  a  distance  of  an  inch  and  a  half 
to  the  left,  a  soft  systolic  murmur  was  heard.  This  murmur  was 
confined  within  the  limits  just  mentioned,  and  was  accompanied 
by  a  faint  first  sound  ;  it  subsequently  assumed  a  musical  char- 
acter for  three  or  four  days,  and,  at  a  later  period,  it  was  entirely 
suppressed  for  about  two  days.  The  lower  limbs  became  greatly 
swollen  and  required  to  be  punctured.  The  feet  became  erysi- 
pelatous and  ultimately  gangrenous.  She  derived  great  benefit 
from  large  doses  of  spirits  of  turpentine  and  tincture  of  digitahs ; 
also  from  a  night-draught  containing  chloral  hydrate  and  bro- 
mide of  potassium,  of  each  grs.  xx. 

She  died,  worn  out,  on  the  13th  of  February. 

The  heart  weighed  ten  ounces.  The  right  ventricle  was  per- 
manently dilated  and  much  thickened ;  its  papillary  muscles  and 
inner  stratum  were  rigid  and  firm,  and,  under  the  microscope, 
exhibited  fibrous  tissue  pervading  the  muscular  structure,  in  the 
form  of  broad  bands,  whilst  the  muscular  fibres  were  reduced  in 
size,  and  presented  very  faint  striae.  The  tricuspid  valve  was 
healthy  in  structure,  but  inadequate  to  cover  the  orifice,  which 
was  dilated  proportionately  to  the  ventricle.  The  left  ventricle 
was  normal.  The  mitral  valve  was  remarkably  opaque  and  some- 
what thick,  but  pliant,  and  competent  to  close  the  orifice.  The 
aortic  valves  were  sound.  The  surface  of  the  heart  was  smooth, 
but  presented  a  large  "  milk  spot "  which  occupied  the  usual 
situation  on  the  anterior  surface  of  the  right  ventricle.  The  lat- 
ter chamber  was  occupied  by  clot  and  some  flakes  of  fibrin.  The 
pericardium  contained  about  eight  ounces  of  serum. 

Metamorphosis  of  the  walls  of  the  heart,  to  a  greater  or  less 
extent  into  cartilage,  is  the  result  of  a  more  advanced  stage  of 
fibroid  conversion.  Professor  E.  Smith  has  recorded  a  good  ex- 
ample of  this  condition;  the  apex  of  the  left  ventricle,  and  some 
of  the  column®  corneas  had  been  converted  into  dense  white 
cartilage*    When  referring  to  cartilaginous  alteration  in  con- 

*  Dublin  Medical  Journal,  vol.  ix. 
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nexion  with  hypertrophy  (p.  510),  I  stated  that  I  had  not  met 
with  an  example  of  the  kind.  Case  XL.  (p.  592)  subsequently 
came  under  my  notice.  In  that  instance  the  cartilaginous  for- 
mation consisted  of  plates,  about  one  and  a-half  inch  in  diameter, 
ovoid  in  outline,  and  about  three  lines  thick ;  they  were  em- 
bedded in  the  superficial  surface  of  the  heart  to  which  the  peri- 
cardium closely  adhered,  and  had  their  origin  in  antecedent 
pericarditis. 

Cancer  of  the  heart  is,  in  the  great  majority  of  instances, 
secondary  or  metastatic.  Kindfleisch  asserts  that  it  is  never 
primary,  and  Peacock  could  find  only  two  recorded  examples. 
Most  frequently  the  seat  of  the  primary  cancer  has  been  the 
lungs,  pleurae,  or  anterior  mediastinum ;  its  form  has  been  in 
most  cases  medullary,  with  or  without  melanotic  pigmentation. 

Doctor  Peacock  gives  a  list  of  44  cases  pretty  fully  reported 
by  other  observers,  and  2  which  had  come  under  his  personal 
notice.* 

Laennec  had  seen  2  examples  of  encephaloid  in  the  heart,  and 
Eecammier  had  mentioned  to  him  1  of  scirrhus. 

In  a  special  memoir  (Berne  MMicale,  1824)  Andral  and  Bayle 
refer  to  3  cases  which  they  had  seen,  and  Bouillaud,  in  his  first 
edition  (1835),  to  14  cases. 

Dr.  Peacock's  2  cases  were  briefly  as  follows : 

Case  1.  A  young  man,  aged  eighteen  years,  emaciated,  had 
cough  and  haemoptysis ;  action  of  heart  weak  and  quick,  but  no 
murmur.  Extensive  infiltration  of  encephaloid  cancer  into  both 
lungs  and  bronchial  glands  was  found.  The  base  of  the  heart 
was  encircled  by  a  ring  of  cancer  one  inch  thick,  and  embedded 
m  the  false  membrane  of  an  adherent  pericardium.  The  myo- 
cardium was  unaffected.  The  liver,  the  spleen,  the  mesenteric 
and  Peyer's  glands,  were  cancerous. 

Case  2.  A  young  woman  of  nineteen  years ;  six  months  ill 
with  cough,  hsemoptysis,  dyspnoea,  and  wasting.  The  left  lung 
was  found  extensively  infiltrated  with  soft  cancer.  Two  masses 
projected  into  the  pericardium,  penetrated  the  auricles,  and 
pressed  on  the  vena  cava.  There  was  some  cancer  in  the  me- 
senteric glands. 

*  Proceedings  of  the  London  Pathological  Society,  vol.  xvi.,  p.  100. 
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Doctor  Peacock  classifies,  under  four  heads,  the  cases  of  cancer 
of  the  heart  included  in  his  list. 

1.  Primary  cancer  of  the  heart,  of  which  he  could  find  re- 

corded only  2  examples. 

2.  Heart  affected  in  conjunction  with  other,  and  especially 

with  adjacent  organs ;  viz.,  lungs,  pleurae,  mediastinal 
and  bronchial  glands  :  5  cases. 

3.  Cancer  spreading  to  the  heart,  by  contiguity,  from  the 

mediastinal,  cervical,  and  bronchial  glands :  8  examples. 

4.  Cancer  of  heart  secondary  to  that  of  some  other  organ. 

This  is  the  most  common  form,  and  of  it  22  examples 
are  given.    They  were  distributed  as  follows  : 
In  3  cases  it  was  primary  in  the  eye  ; 
1  in  the  cheek  and  face ; 


1  „  lower  lip ; 

2  „  breast  and  axillary  glands ; 
1  „  radius ; 

1  „  ribs  and  pleura ; 

7  „  abdominal  organs ; 

1  „  inguinal  glands ; 

1  „  uterus  and  vagina ; 

1  „  labia  and  clitoris ; 

1  „  glans  penis  and  inguinal  glands ; 

1  „  testicle ; 

1  „  thigh* 


Doctor  Eisdon  Bennett  mentions  a  very  remarkable  case,  com- 
municated to  him  by  Dr.  Sutton,  in  which  a  primary  scirrhus  of 
the  left  female  breast  extended  through  an  intercostal  space,  by 
a  narrow  pedicle,  to  the  heart,  which  it  extensively  involved.^ 

Examples  of  malignant  disease  have  been  recorded  by  Drs. 
J.  Sims,|  E.  Bright,§  Prescott  Hewett,  and  E.  L.  Ormerod.|| 

Since  the  publication  of  Dr.  Peacock's  statistics,  I  find  re- 
corded 9  examples  of  cancer  of  the  heart,  which  are  summar- 
ized in  the  following  Table  : 
*  Loco  citat. 

t  Thoracic  Growths,  1872,  p.  144. 

%  Medico-Chirurgical  Transactions,  vol.  xviii. 

§  Ibid.,  vol.  xxii. 

||  Ibid.,  vol.  xxx. 
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The  only  example  of  carcinoma  of  the  heart  which  I  have 
seen,  namely,  that  included  in  the  preceding  Table,  was  as 
follows : 

Case  LXVI. — Carcinoma  of  the  Anterior  Mediastinum,  involving 
the  Aorta,  Cervical  Vessels,  and  Pulmonary  Artery  ;  causing 
Suppression  of  Carotid  Pulsation,  Systolic  Murmur  in  the 
Pulmonary  Artery,  and  Displacement  of  the  Heart  Upwards 
and  to  the  Left ;  engaging  likewise  the  Boot  of  the  Eight  Lung, 
and  Compressing  the  Bight  Branch  of  the  Pulmonary  Artery. 
Death  hy  Asphyxia  from  Effusion  into  loth  Pleural  Cavities. 

Andrew  M.,  aged  twenty-nine  years,  a  cabinet-maker,  formerly 
intemperate,  but  latterly  reformed,  was  seen  by  me  as  an  extern 
patient  on  the  25th  July,  1871 ;  he  was  supposed  at  that  time 
to  be  suffering  from  thoracic  aneurism.  He  gave  the  following 
account  of  his  illness.  Two  months  previously  he  got  out  of 
health,  the  first  change  noticed  being  a  swelling  at  the  root  of 
the  neck.  He  subsequently  lost  his  voice  at  intervals,  and  a 
few  days  before  I  saw  him,  he  spat  some  blood. 

"When  examined  by  me  he  was  chilled  and  weak,  and  could 
not  lie  comfortably  on  the  right  side.  When  he  attempted  to  do 
so  he  was  instantly  obliged  to  turn  over,  owing  to  the  tumultu- 
ous action  of  the  heart  which  was  thereby  caused.  His  face  was 
livid,  and  especially  so  the  lips,  lobes  of  the  ears,  and  tip  of  the 
nose.  The  neck  was  tumid,  the  cervical  veins  greatly  distended, 
and  the  upper  part  of  the  thorax  cedematous  and  livid.  The 
pulse  was  120,  very  weak,  but  regular,  and  somewhat  weaker  on 
the  right  side  than  on  the  left.  He  had  no  difficulty  in  swal- 
lowing. 

A  general  examination  of  the  chest  led  to  the  following  re- 
sults. The  entire  surface  was  resonant  on  percussion,  and  res- 
piration was  audible  on  both  sides  at  all  points,  save  under  the 
right  clavicle,  where  there  was  a  total  absence  of  respiratory 
sound.  At  midsternum  there  was  a  harsh  murmur,  accompany- 
ing the  first  sound  of  the  heart,  which  was  diffused  over  the 
entire  surface  of  the  sternum ;  and  over  the  lower  end  of  the 
sternum  a  strong  diffused  impulse  was  felt,  whilst  no  movement 
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was  discoverable  in  the  normal  seat  of  cardiac  impulse.  Sys- 
tolic murmur  was  likewise  audible  on  both  sides  posteriorly,  but 
louder  on  the  right  side,  internally  to  the  angle  of  the  scapula, 
than  on  the  left.  USTo  impulse  was  anywhere  discoverable  pos- 
teriorly. 

He  was  admitted  into  hospital  on  the  20th  September.  There 
was  then  greater  oedema  and  lividity  of  face,  greater  tumefac- 
tion of  the  neck,  and  distention  of  the  cervical  and  superficial 
thoracic  veins.    There  was  likewise  oedema,  but  not  lividity,  of 
the  lower  extremities  and  external  genitals.    The  pulse  was  120 
and  regular,  and  nearly,  but  equally,  suppressed  in  both  radial 
arteries.  No  pulsation  was  to  be  felt  in  the  arteries  of  the  neck ; 
but  in  the  carotids  a  very  faint  systolic  sound  was  audible, 
showing  that  a  feeble  circulation  was  still  carried  on  through  it. 
There  was  no  dysphagia.  The  heart  was  displaced  vertically  up- 
wards to  the  left  third  intercostal  space,  where  the  apex  was  felt 
distinctly  to  pulsate.    In  this  situation,  and  over  the  entire  an- 
terior surface  of  the  chest,  a  systolic  bellows-murmur  was  heard ; 
but  its  point  of  greatest  intensity  was  in  the  left  second  inter- 
costal space,  close  to  the  sternum.  The  second  sound  was  normal. 
The  right  front  of  the  chest  was  comparatively  dull ;  respiratory 
sound  was  nearly  abolished  on  this  side,  especially  over  the  lower 
two-thirds,  and  vocal  fremitus  was  absent  to  the  same  extent ;  it 
was  perceptible,  however,  beneath  the  clavicle.    On  the  left 
side  dulness  likewise  existed,  except  superiorly,  and  vocal  fre- 
mitus was  distinct  only  in  the  subclavicular  region.  Eespira- 
tion  was  audible  on  both  sides  posteriorly,  but  less  distinctly  on 
the  right,  whilst  comparative  dulness  existed  on  both  sides. 
^  Towards  the  end  of  September  he  became  subject  to  occa- 
sional paroxysms  of  dyspnoea  at  night.    The  face,  neck,  and 
chest  became  tumid  and  in  the  last  degree  livid,  and  the  right 
hand  and  arm  much  swollen,  but  decubitus  was  dexter. 

He  died  quietly  on  the  night  of  the  7th  October;  oedema 
having  previously  all  but  disappeared  from  the  genitals  and 
lower  limbs. 

_  In  July,  and  the  early  part  of  September,  I  inclined  to  the 
view  that  aneurism  existed ;  subsequent  observation  led  me  to 
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change  my  opinion,  and  for  the  following  reasons.  First,  the 
clulness  in  front  was  not  associated  with  a  corresponding  im- 
pulse. Second,  there  was  upward  displacement  of  the  heart, 
and  the  murmur  heard  was  most  distinctly  audible  above  the 
point  of  apex-pulsation.  Third,  pulsation  in  the  cervical  vessels 
was  completely  abolished  on  both  sides :  a  circumstance  scarcely- 
compatible  with  the  existence  of  aneurism  in  the  situation  indi- 
cated by  the  physical  signs.  Fourth,  even  if  the  latter  suppo- 
sition were  admissible,  an  aneurism  so  situated  could  scarcely  be 
unaccompanied  by  tracheal  stridor  and  dysphagia.  For  all  these 
reasons  the  alternative  diagnosis,  that  of  carcinoma,  was  made. 

On  dissection  of  the  body  both  pleural  cavities  were  found  full 
of  serum ;  the  anterior  mediastinum  was  entirely  occupied  by  a 
scirrhous  mass  which  extended  to  the  ensiform  cartilage,  pene- 
trated the  pericardium,  and  surrounded  the  orifices  of  the  aorta 
and  pulmonary  artery ;  it  had  completely  embraced  these  vessels, 
and  all  but  occluded  the  latter.  It  had  displaced  the  heart  up- 
wards, backwards,  and  to  the  left,  and  projected  by  two  nodular 
growths  into  the  pulmonary  artery  a  short  distance  above  the 
valves,  completely  closing  the  right  branch  of  that  vessel,  and  so 
constricting  the  left  branch  that  it  barely  admitted  a  director. 
The  arch  of  the  aorta,  from  an  inch  above  the  valves  to  the  de- 
scending portion,  was  completely  ensheathed  in  the  solid  scirr- 
hous mass,  and  reduced  to  the  size  of  an  artery  of  the  second 
order.  Its  lining  membrane  was  rugose.  The  innominate  and 
its  branches,  and  the  left  carotid  and  subclavian,  were  likewise 
surrounded,  and  were  reduced  by  compression  to  the  size  of 
the  brachial  artery.  The  heart  was  somewhat  hypertrophied ; 
it  weighed  eleven  ounces  ;  it  was  otherwise  perfectly  sound. 
Both  lungs  were  considerably  engorged,  but  structurally  healthy 
with  one  exception ;  namely,  the  root  of  the  right  lung  was  con- 
tracted and  corrugated,  being  involved  in  an  extension  of  the 
scirrhous  tumor  from  the  anterior  mediastinum.  The  oesophagus 
and  trachea  were  not  involved.  The  murmur  heard  in  the  left 
second  intercostal  space  was  a  veritable  systolic  murmur  in  the 
pulmonary  artery,  due  to  the  penetration  and  ingrowth  of  the 
cancerous  mass. 
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The  annexed  engraving,  from  a  coloured  sketch  taken  shortly- 
after  death  by  Mr.  Burnside,  represents  faithfully  the  condition 
of  the  heart  and  great  arteries.  Bristles  are  passed  from  the  arch 
of  the  aorta  through  its  primary  branches  which  are  embraced 
by  the  scirrhous  mass.  The  right  ventricle  and  pulmonary  ar- 
tery are  laid  open,  and  the  nodular  projections  of  the  cancerous 
tumor  into  that  vessel,  by  which  it  was  all  but  completely  closed, 
are  exhibited. 

The  symptoms  and  signs  proper  to  cancerous  tumor  implicating 
the  heart  are  of  a  vague  and  indefinite  character,  having  refer- 

Fig.  XLI. 


Cancer  of  the  heart  and  the  anterior  mediastinum. 
Andrew  M. 
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ence  to  excentric  pressure  upon  the  heart  and  great  vessels,  but 
not  indicative  of  the  specific  nature  of  the  detruding  body.  The 
differential  diagnosis  will  lie  between  cancerous  tumor,  and 
aneurism  of  the  primary  portion  of  the  aorta.  Thus,  displace- 
ment of  the  heart,  and  the  signs  of  pressure  upon  the  pulmonary 
artery  or  superior  cava,  may  be  due  to  either  ;  as,  likewise, 
dulness  on  percussion,  superficial  pulsation,  and  pain.  But  dis- 
placement by  aneurism  of  the  arch  of  the  aorta  is  never  tcpwards, 
and  the  signs  of  pressure  are  variable  in  degree  and  in  direction, 
and  more  rapid  in  progress.  Absorption  of  the  osseous  parietes  of 
the  thorax,  bulging,  and  external  tumor,  are  peculiar  to  aneurism, 
and  positively  exclusive  of  mediastinal  cancer ;  and,  finally,  the 
pulsation  of  aneurism  is  heaving,  like  that  of  a  second  cardiac 
centre.  Both  are  capable  of  projecting  by  absorption  into  the 
cavities  of  the  heart  and  great  vessels,  and  of  producing  identi- 
cal auscultatory  signs ;  but  the  collateral  results  of  such  ingrowth 
differ  in  the  two  cases.  In  the  case  of  aneurism,  the  walls  of 
the  sac  having  been- previously  incorporated  with  those  of  the 
heart,  pulmonary  artery,  or  superior  cava,  communication  with 
the  interior  implies  irruption  of  its  contents  and  a  corresponding 
derangement  of  the  general  or  pulmonary  circulation ;  whereas, 
the  ingrowth  of  cancer  involves  results  having  reference  only  to 
local  obstruction  and  auscultatory  signs.  Cancer  is  slower  in  pro- 
gress, more  frequently  associated  with  hsemoptysis  and  signs  of 
pleural  and  pulmonary  inflammation;  usually,  likewise,  cancer  is 
discoverable  elsewhere.  The  history  of  aneurism  is  frequently 
connected  with  a  definite  occurrence,  such  as  pain  after  a  blow 
upon  the  chest,  or  after  a  strain ;  its  progress  is  usually  rapid 
and  fitful,  and  unassociated  with  disease  of  other  organs  except 
atheromatous  degeneration  of  the  arteries. 

Tiibercidar  development  in  the  heart  has  been  described ;  this 
I  have  not  seen.  Todd  doubts  its  occurrence,  and  Otto  has  not 
witnessed  it.  Miliary  tubercle  in  the  pericardium,  and  acute 
tubercular  pericarditis  in  connexion  with  acute  tuberculosis  of 
one  or  both  lungs,  I  have  met  with.  Scrofulous  or  caseous 
masses  in  the  substance  of  the  heart  have  been  witnessed  by 
Elliotson*  and  by  Todd.f 

*  Lurnleian  Lectures,  p.  32.    t  Cyclopedia  ofAnat.  and  Physiology,  vol.  ii. ,  p.  637. 
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Townsend  describes  an  example  of  the  same  kind.  A  man 
aced  sixty-four  years,  was  subject  for  several  years  to  cough 
and  dyspncea  of  a  remittent  character  aggravated  by  damp 
weather,  and,  latterly,  to  paroxysms  of  dyspncea  threatening 
suffocation  at  night.  On  examination  of  the  body  after  death, 
a  large  quantity  of  blood  was  found  extravasated  in  the  left 
lung.  The  pulmonary  veins,  especially  those  of  the  left  side, 
were  greatly  dilated,  and  at  the  auricular  extremity  they  were 
reduced  to  the  size  of  a  mole  by  the  pressure  of  a  large  "  solid 
mass  of  tuberculous  matter."* 

Hydatids  have  been  found  in  the  heart.  The  cysticercus  has 
been  seen  in  the  human  heart  by  Andral ;  it  is  often  witnessed 
in  that  of  "  measly"  pigs. 

The  late  Mr.  O'Ferrall  exhibited  before  the  Pathological  So- 
ciety of  Dubbin  an  example  of  the  same  kind.  The  patient  was 
ill  only  three  months.  Tubercles  were  found  in  the  lungs,  and 
six  or  seven  cysticeri  in  the  septum  ventriculorum.  There  was 
also  chronic  renal  disease. 

Doctor  Peacock  reported  an  example  of  hydatids  in  the  heart, 
apparently  primary,  as  none  were  found  in  the  liver  or  in  any 
other  organ.-f- 

I  have  not  met  with  an  example  of  hydatids  in  the  heart.  I 
should  say  the  symptoms  and  signs  would  be  most  indefinite 
and  misleading. 

Syphiloma  of  the  heart  is  very  rare,  and  never  met  with  ex- 
cept in  subjects  saturated  with  the  syphilitic  poison.  It  belongs 
to  the  category  of  "  tertiary"  symptoms. 

Eicord  gives  examples  of  what  he  regards  as  syphilitic  no- 
dules in  the  substance  of  the  heart;  they  were  yellow,  firm, 
and  solid  like  cartilage.  j  Other  organs,  viz.,  the  liver,  lungs, 
spleen,  kidneys,  and  brain,  are  usually  affected  in  the  same 
subjects. 

Lancereaux  gives  two  examples  of  syphilitic  or  gummatous 
myocarditis.  The  gummata  were  of  the  size  of  peas  or  cherries, 
and  of  a  greyish  or  yellowish  hue.    The  adjacent  structure  of 

*  Dublin  Journal,  vol.  i.  (old  series),  May,  1832. 
t  London  Pathological  Society,  October  15th,  1872. 
t  Clinique  Iconograph.  de  VH6pital  dcs  76n4rient. 

47* 


DISEASES  OF  THE  SUBSTANCE  OF  THE  HEAET. 


the  heart  resembled  tissue  undergoing  amyloid  degeneration. 
According  to  Oppolzer,  gummata  may  soften  and  burst  into  the 
chambers  of  the  heart,  thereby  causing  general  infection. 

Doctor  John  Morgan  has  published  some  interesting  cases  of 
the  same  land.  In  one  of  these,  that  of  a  female,  aged  thirty- 
seven  years,  and  the  subject  of  chronic  syphilis,  several  cream- 
coloured  gummata  were  found  in  the  substance  of  the  left 
ventricle.  In  all  these  cases  the  heart  was  atrophied,  the  adult 
organ  weighing  in  one  instance  only  four  ounces,  and  the  im- 
pulse and  the  first  sound  were  feeble.  There  was  likewise,  in 
some  instances,  an  ansemic  basic  murmur ;  but  no  sign  of  a 
specific  or  pathognomonic  character  existed.* 

According  to  Dr.  Moxon,  the  elementary  structure  of  syphilo- 
ma presents  no  characteristic  feature,  consisting  only  of  imper- 
fect and  perishing  corpuscles,  not  distinguishable  from  those  of 
tubercular  matter. -f* 

Staff-Surgeon  "Welsh  maintains  that  syphiloma  of  the  aorta,  in 
the  form  of  so-called  atheromatous  degeneration,  is,  amongst 
soldiers,  "  the  most  frequent  lesion  occasioned  by  syphilis,"  and 
he  would-  explain  by  this  fact  the  prevalence  of  aneurism  in  the 
army.  It  was  exhibited  in  the  proportion  of  57  per  cent,  of  the 
forty  examples  of  secondary  syphilis  recorded  by  him.  J 

A  case  very  suggestive  of  the  causal  relationship  mentioned 
by  Surgeon  Welsh  has  been  published  by  Dr.  G.  W.  M'Nalty. 
This  case  is  given  in  abstract  at  p.  736.  But  it  must  be  re- 
membered that  syphilis  is  very  common  amongst  civilians,  those 
at  least  who  frequent  our  hospitals,  yet  aneurism  is  not  propor- 
tionately or  remarkably  prevalent  amongst  them ;  whilst,  on  the 
other  hand,  disease  of  the  aorta  seems  to  be  a  special  appanage 
of  the  soldier,  for  which  adequate  causes  relating  to  his  dress  and 
discipline  may  be  adduced.  It  must  be  added  that  no  distinc- 
tion, based  upon  symptoms  or  morphological  peculiarities  of 
structure,  has  been  established,  or  even  advanced,  between  ordi- 
nary atheroma  and  so-called  syphiloma  of  the  arterial  coats.  I 
think,  then,  the  allegation  that  atheroma  is  identical  with  syphi- 

*  Dublin  Quarterly  Journal,  August,  1871. 

t  Guy's  Hospital  Reports,  series  iii.,  vol.  xiii.,  1867. 

t  Army  Blue  Book,  1870. 
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loina  and  that  the  frequency  of  aneurism  amongst  soldiers  is 
explained  by  the  prevalence  of  syphilis  amongst  them,  is  not 

^Myocarditis,  or  inflammation  of  the  substance  of  the  heart, 
may  be  presented  in  the  acute  or  in  the  chronic  form.  In  both, 
the  investing  or  the  lining  membrane  of  the  heart  is  at  the  same 
time  engaged,  and  occasionally,  both  the  one  and  the  other.  The 
possibility  of  parenchymatous  inflammation  of  the  heart,  unac- 
companied by  pericarditis  or  endocarditis,  has  been  actuaUy 
called  in  question  by  respectable  authorities. 

Neither  Corvisart  nor  BouiUaud  had  met  with  an  example  of 
inflammation  of  the  substance  of  the  heart  uncomplicated  with 
peri-  or  endocarditis. 

Stokes  barely  admits  the  possibility  of  its  occurrence  in  an 
isolated  form,  but  he  has  not  met  with  an  example,  nor  have  I. 

It  will  not  be  difficult  to  understand  why  the  isolation  of  the 
muscular  substance  of  the  heart  in  the  inflammatory  process 
should  be  so  rare,  if  indeed  it  be  possible,  when  due  considera- 
tion is  given  to  the  fact,  that  on  both  its  surfaces  it  is  not  only 
closely  invested  by  serous  membrane  of  extreme  delicacy  of 
structure  and  susceptibility  to  irritation,  but  that  the  deeper  or 
areolar  layer  of  this  membrane  is  structurally  continuous  with 
its  connective  tissue.  Having  myself  not  witnessed  an  example 
of  myocarditis  in  which  the  pericardium  or  the  endocardium  was 
not  likewise  in  some  degree  involved,  and  having  seen  no  well 
authenticated  case  of  it  on  record,  1  feel  bound  to  regard  such  a 
contingency  as  outside  the  domain  of  established  pathology. 

The  occurrence  of  inflammation  of  the  substance  of  the  heart 
to  a  limited  depth,  in  connexion  with  pericarditis  and  endocar- 
ditis, is,  on  the  other  hand,  so  far  from  being  uncommon,  that  in 
my  opinion  it  constitutes  the  rule ;  and  I  believe  that  between 
these  cases  and  inflammation  of  the  walls  of  the  heart  in  their 
entire  depth,  there  is  only  a  difference  of  degree.  As  to  extent, 
it  is  rarely  general,  being  most  frequently  confined  to  one  or  other 
ventricle,  and  usually  to  the  left. 

Laennec  was  not  satisfied  of  the  existence  of  a  single  well 
authenticated  case  of  general  inflammation  of  the  heart*  In- 

*  Trail6  de  V Auscultation  Mediate,  vol.  ii.,  p.  554. 
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flammation,  he  urges,  generally  augments  the  colour  and  the 
density  of  structures ;  whereas,  in  the  alleged  cases  of  general 
cardiac  inflammation  the  substance  of  the  heart  was  discoloured 
and  softened. 

Corvisart  and  Bouillaud,  however,  give  several  examples,  and 
Eindfleisch  gives  one,  of  diffuse  or  general  inflammation  of  the 
heart,  in  the  person  of  a  man  aged  fifty-four  years,  who  was 
the  subject  of  secondary  syphilis.  The  muscular  structure  was 
heightened  in  colour  "  with  a  dash  of  violet,"  and  increased  in 
density;  the  section  resembling  caoutchouc  in  firmness,  and  like 
it  exhibiting  a  certain  iridescence.  There  were  spots  of  ecchy- 
mosis  under  the  endocardium  and  the  pericardium* 

Mr.  Stanley  published  a  very  remarkable  example  of  suppu- 
rative myocarditis,  which,  however,  was  associated  with  pericar- 
ditis, and,  as  I  believe,  consecutive  to  it.  The  subject,  a  boy  of 
twelve  years,  and  an  inmate  of  Christ's  Hospital,  became  feverish, 
and  on  the  following  day  had  pain  in  one  of  his  knees  and  in  his 
head,  accompanied  with  delirium,  and  followed  by  dyspnoea  and 
coma.  Death  took  place  on  the  fourth  day  of  illness.  There  was 
no  pain  in  the  chest,  and  no  symptom  referable  to  the  heart. 
The  cerebral  vessels  were  found  congested ;  the  abdominal  organs 
and  the  lungs  were  healthy ;  the  pericardium  contained  four 
or  five  ounces  of  turbid  serum  with  flakes  of  coagulated  lymph, 
and  the  surface  of  the  pericardium  generally  was  reticulated  with 
lymph.  The  size  of  the  heart  was  natural,  and  on  section  its 
structure  was  seen  to  be  nearly  black,  the  fibres  being  soft  and 
compressible.  Distant  and  numerous  small  collections  of  dark 
pus  were  found  in  the  walls  of  both  ventricles,  those  near  the 
outer  surface  lifting  the  pericardium  in  a  few  places.  The  walls 
of  the  auricles  were  soft  and  dark,  but  did  not  present  collec- 
tions of  pus.  The  endocardium  and  the  valves  were  only  vascu- 
lar throughout.-f* 

Doctor  Thomas  Salter  furnished  the  particulars  of  a  case  of 
suppurative  myocarditis  confined  to  the  left  ventricle.  Here, 
likewise,  there  was  pericarditis,  but  only  in  the  stage  of  vascu- 
lar turgescence.   A  man  aged  fifty  years  had  a  paroxysm  of  pain 

*  Opus  citat.,  p.  275. 

t  Medico- Chirurgical  Transactions,  vol.  vii.,  1816. 
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iii  the  region  of  the  heart  arid  dyspnoea  after  a  walk ;  several 
such  attacks  occurred  within  the  succeeding  four  weeks,  but 
always  after  exertion  of  some  kind  ;  there  was  then  continuous 
orthopnea,  and  precordial  distress  of  the  most  aggravated  char- 
acter; the  pulse  was  quick  and  very  weak,  but  regular,  and  the 
sounds  of  the  heart  were  very  feeble.  Severe  pain  now  set  in 
over  the  left  front  of  the  chest,  from  the  clavicle  downwards. 
Death  took  place  by  asthenia.  The  right  pleural  cavity  was 
found  to  contain  some  serum ;  the  left  lung  was  attached  to  the 
walls  of  the  chest  by  recent  false  membrane,  and  was  in  the 
first  stage  of  pneumonia ;  the  pericardium  was  generally  vascular, 
but  contained  neither  lymph  nor  serum ;  the  endocardium  and 
the  valves  were  normal.  The  substance  of  the  left  ventricle, 
except  to  the  depth  of  a  few  lines  on  either  surface,  was  soft 
and  yellow,  and  its  entire  thickness  was  pervaded  by  small  ab- 
scesses, from  the  size  of  a  pin's  head  to  that  of  a  pea.  The 
j    ascending  aorta  was  atheromatous.* 

Doctor  J.  Eisclon  Bennett  quotes  from  the  Bulletin  de  I'Aca- 
dem.  Boy.  de  MMecine,  April  11th,  1843,  a  case  of  acute  carditis 
engaging  the  left  ventricle,  and  ending  in  abscess  which  burst 
into  the  pericardium.  The  case  was  published  by  M.  Gintrac  of 
Bordeaux.  The  patient  was  a  man  aged  sixty-eight  years,  and 
subject  to  palpitation,  which  became  very  severe  after  a  violent 
fit  of  passion,  and  was  followed  by  orthopncea  and  oedema  of  the 
lower  limbs.  The  action  of  the  heart  was  violent  and  irregular, 
and  the  sounds  extensively  diffused,  but  no  murmur  was  audible. 
There  were,  however,  loud  ronchi.  Pulse  small  and  frequent, 
surface  cold,  and  countenance  expressive  of  anxiety.  The  peri- 
cardium was  slightly  reddened,  and  contained  a  turbid  reddish 
fluid  like  a  mixture  of  pus  and  bloody  serum.  The  heart  was 
large,  and  covered  on  the  outer  surface  with  a  layer  of  con- 
crete pus.  Over  the  left  ventricle  the  pericardium  was  opaque 
and  easily  detached,  and  here  an  aperture  was  found  leading 
obliquely  downwards  into  a  large  cavity  corresponding  to  the 
lower  portion  of  the  left  ventricle,  which  was  separated  from  the 
upper  part  of  the  ventricle  by  a  thick  wall  of  unorganized  lymph, 


*  Medico- Chirurgical  Transactions,  vol.  xxii.,  January,  1839. 
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and  containing  a  mixture  of  grumous  blood  and  pus.  It  is  im- 
possible to  say  whether  the  pericarditis  was  primary  or  second- 
ary in  the  foregoing  case,  although  it  was  assumed  to  have  been 
secondary  to  the  irruption  of  pus  into  the  pericardium.  He 
quotes  from  the  Gazetta  Meclica  di  Milano,  January,  1844,  an- 
other example  of  suppurative  myocarditis  with  pericarditis. 
The  author  was  Dr.  Dubini ;  the  patient,  a  female,  was  ill  only- 
four  days,  and  complained  of  feverishness,  dyspnoea,  and  a  feel- 
ing of  weight  at  the  precordium.  There  was  a  double  bruit  at 
the  base  of  the  heart,  rough  and  extended  in  the  course  of  the 
aorta ;  subsequently  the  sounds  were  feeble,  and  the  pulse  failed. 
The  muscular  structure  of  the  left  ventricle  was  yellow  and  in- 
filtrated with  pus ;  the  aortic  valves  were  inadequate,  and  the 
apex  of  the  heart  was  adherent  to  the  pericardium.  The  writer 
refers  to  a  third  case  of  purulent  infiltration  of  the  heart  which 
occurred  in  the  same  hospital  four  days  later.* 

Graves  has  given  a  case  of  inflammation  of  the  heart  ending  in 
suppuration.  This,  he  remarks,  is  very  rare,  because  inflamma- 
tion of  the  heart  generally  proves  fatal  before  suppuration  can 
take  place.  A  man  of  fifty-five  years,  and  of  full  habit,  had  been 
for  some  months  suffering  from  cough,  dyspnoea,  and  palpitation. 
Anasarca  followed,  with  great  pain  and  distress  referred  to  the 
heart,  and  darting  over  the  chest.  The  pulse  was.  irregular. 
There  was  loud  bruit  de  soufflet  and  frdmissement  cataire.  The 
diagnosis  of  hypertrophy  and  dilatation  of  both  ventricles  was 
made.  Death  took  place  suddenly  a  few  weeks  subsequent  to 
the  date  of  the  foregoing  report.  There  was  effusion  into  both 
pleura?.  The  heart  was  enlarged,  and  there  was  general  adhe- 
sion of  the  pericardium  to  the  heart  by  means  of  long  bands  of 
lymph,  easily  broken  down  except  at  the  apex,  where  they  were 
strong  and  firm.  There  was  an  abscess  in  the  wall  of  the  left 
ventricle,  large  enough  to  contain  two  ounces  of  pus,  lined  by  a 
membrane,  and  opening  into  the  pericardium  by  a  rent  near  the 
apex.  Both  ventricles  were  thick,  and  the  valves  generally  un- 
sound ;  those  of  the  aorta  were  ossified.^ 

*  British  and  Foreign  Medico- Chirurgical  Review,  vol.  xx.,  1845. 
t  Clinical  Medicine,  second  edition,  1864,  p.  558. 
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Latham  has  published  an  example  of  general  purulent  infiltra- 
tion of  the  heart,  consecutive  to  inflammation,  and  fatal  in  two 
days.* 

Laennechas  credited  Benevenius  with  having  been  the  first  to 
describe  an  abscess  in  the  walls  of  the  heart,  and  declares  that  he 
himself  witnessed  only  a  single  example,  which  occurred  in  the 
body  of  a  child  of  twelve  years.  The  abscess,  which  was  in  the 
wall  of  the  left  ventricle,  was  large  enough  to  contain  an  almond. 
He  mentions  another  doubtful  example,  and  affirms  that  there 
are  no  special  symptoms  indicative  of  abscess  in  the  heart,  add- 
ing that  it  may  be  wholly  unattended  with  symptoms,  as  in  the 
case  given  by  Benevenius.f 

Bonetus  has  recorded  several  examples  of  suppuration  of  the 
heartj 

According  to  Eaynaud  myocarditis  most  frequently  engages 
the  left  ventricle,  and  its  posterior  wall  by  preference.  The  ex- 
ternal and  the  internal  layers  are,  he  asserts,  oftener  involved 
than  the  intermediate  substance.  He  quotes  Dittrich  as  holding 
that  primary  acute  myocarditis  occurs  nine  times  out  of  ten  in 
males,  and  most  frequently  in  those  under  thirty  years  of  age. 
It  may  arise  from  mechanical  violence,  or  may  complicate  acute 
articular  rheumatism,  puerperal  typhus,  or  exanthematous  fever. 
It  may  likewise  follow  pyaemia.  Mankopff  witnessed  it  in  an  epi- 
demic of  cerebro-spinal  meningitis.§  Da  Costa  asserts  that  there 
are  no  symptoms  or  signs  proper  to  myocarditis ;  or,  if  such 
exist,  they  have  not  been  separated  from  those  of  pericarditis  or 
endocarditis,  either  of  which  is  likewise  usually  present.  ||  And 
Flint  declares  that  its  presence  is  not  determinable  during  life.1T 

Hope  is  of  opinion  that  this  condition  presents  no  peculiar 
sign ;  but  he  thinks  "  it  may  be  the  cause  of  the  feeble,  flutter- 
ing, irregular,  intermittent  action  of  the  heart,  with  suffocative 
symptoms,  when  these  phenomena  cannot  be  accounted  for  by 

& 

*  London  Medical  Gazelle,  vol.  iii.,  p.  118. 
+  Opus  citat.,  p.  555. 
t  Sepulchretwm. 

§  Nouveau  Dictionnaire  de  Medecine  el  de  Chirurg.  Pratique,  1868. 
II  Medical  Diagnosis,  third  edition,  1870,  p.  360. 
IT  Diseases  cf  the  Heart,  second  edition,  1870,  p.  555. 
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the  presence  of  fluid  in  the  pericardium,  or  of  polypous  concre- 
tions from  endocarditis."* 

Walshe  thinks  that  great  weakness  and  a  fluttering  character 
of  the  pulse  may  be  due  to  inflammatory  softening  of  the  left 
ventricle  ;  but  he  inclines  to  attribute  these  effects  to  the  impli- 
cation of  the  cardiac  nerves.  He  declares  that  no  pain,  and  not 
even  an  uneasy  sensation,  exists  at  the  precordium,  unless  where 
pericarditis  is  likewise  present.  Yet  he  adds  that  he  has  no 
experience  of  the  affection.^ 

Stokes  says  that  of  myocarditis,  as  distinguished  from  pericar- 
ditis and  endocarditis,  we  know  nothing ;  but  he  admits  that  the 
disease  may  exist  in  an  isolated  form.  Its  pathological  anatomy, 
he  adds,  is  but  little  known,  because  paralysis  precedes  disor- 
ganization of  muscle,  and  extensive  paralysis  of  the  heart  is  fataL 
The  most  frequent  cause  of  the  latter  affection  is  a  very  acute 
myocarditis  merging  into  the  chronic  form.j 

From  the  preceding  quotations  and  references,  it  will  be  appa- 
rent that,  independently  of  the  implication  by  contiguity  of  the 
superficial  muscular  strata  of  the  heart  in  the  ordinary  course  of 
pericarditis  or  endocarditis,  inflammation  of  the  muscular  sub- 
stance to  such  a  depth  as  to  constitute  a  veritable  myocarditis, 
though  comparatively  rare,  is  by  no  means  absolutely  so.  It  is 
further  manifest,  that  as  to  the  existence  of  symptoms  and  signs 
positively  diagnostic  of  myocarditis,  the  greater  number  of 
writers  hold  a  negative  opinion. 

Nevertheless,  I  venture  to  advocate  the  affirmative  view;  I 
believe  the  diagnosis  of  myocarditis  is  quite  practicable,  irre- 
spectively of  the  accompanying  inflammation  of.  the  investing 
or  the  lining  membrane,  inasmuch  as  there  are  both  symptoms 
and  signs  proper  to  it.  If  it  can  be  shown  that  amongst  the  or- 
dinary symptoms  and  signs  of  pericarditis  and  endocarditis,  as 
they  are  witnessed  every  day  in  our  hospitals,  rapid  failure  of 
the  pulse,  suppression  of  the  impulse  and  sounds  of  the  heart, 
extreme  precordial  anguish,  respiratory  distress,  and  a  sense  of 
impending  suffocation,  are  not  to  be  included  unless  where  peri- 

*  Opus  citat.,  p.  197.  The  italics  are  mine, 
t  Opus  citat.,  p.  260. 
J  Opus  citat.,  p.  109. 
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cardial  effusion,  cardiac  thrombosis,  or  pulmonary  complication 
exists,  I  think  the  actual  presence  of  such  symptoms,  in  associ- 
ation with  pericarditis  or  endocarditis,  would  justify  the  infer- 
ence that  the  substance  of  the  heart  was  implicated  in  the 
inflammatory  process. 

I  think  I  may  assume  that  the  above  mentioned  phenomena 
do  not  belong  to  the  ordinary  serous  phlegmasia  of  the  heart, 
per  se;  further,  that  they  are  of  not  very  unfrequent  occur- 
rence in  connexion  therewith,  where  none  of  the  secondary 
causes  just  mentioned  can  be  adduced  in  explanation  of  their 
presence  ;  and,  finally,  that  in  cases  fatal  in  an  early  stage, 
where  none  of  these  consecutive  or  collateral  accidents  have 
occurred,  indubitable  evidence  of  parenchymatous  inflammation 
of  the  heart  may  be  always  readily  detected. 

The  evidence  upon  which  I  rely  as  warranting  the  diagnosis 
of  myocarditis  is  the  following.  Actual  rheumatic  arthritis  with 
manifest  implication  of  the  heart,  or  exposure  to  cold  quickly 
followed  by  pain  in  the  region  of  the  heart,  and,  probably,  at  the 
same  time,  in  the  limbs  and  in  the  head ;  delirium ;  virtual  or 
absolute  failure,  with  extreme  rapidity  of  the  pulse  ;  pallor, 
coldness,  and  clamminess  of  the  skin;  anxious  expression  and 
collapse  of  the  features,  and  tendency  to  deliquium ;  not  unfre- 
quently  incomplete  paralysis  of  one  side  of  the  body;  orthop- 
noea  and  gasping  respiration,  with  an  urgent  feeling  of  want  of 
air,  and  frequent  sighing ;  pain  and  great  oppression  at  the  pre- 
cordium ;  fluttering  and  irregular  action  of  the  heart,  with  occa- 
sional intermissions ;  feeble  or  suppressed  impulse ;  faint,  fcetal, 
and  all  but  extinct  sounds ;  area  of  precordial  dulness  not  more 
than  normal  in  extent,  with  or  without  the  acoustic  signs  of 
pericarditis,  of  endocarditis,  or  of  both. 

The  foregoing  symptoms  and  signs  are  rarely  all  associated  in 
the  same  case.  Those  which  are  essential  are,  pallor,  coldness, 
and  tendency  to  syncope ;  failure  of  the  pulse ;  pain  and  oppres- 
sion at  the  precordium  ;  orthopnoea ;  gasping  and  suspirious  res- 
piration ;  feeble,  fluttering,  rapid,  and  irregular  action  of  the 
heart ;  weak  but  sharp  sounds,  both  resembling  the  second,  or 
of  a  fcetal  character;  with  a  history  of  recent  and  acute  accession. 
The  actual  condition  of  the  lungs  and  pleurae,  the  area  and  degr 
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of  precordial  dulness,  and  the  absence  of  chronic  valvular  lesion, 
must  be  duly  considered,  as  precluding  acute  pulmonary  conges- 
tion, effusion  into  the  pleurae  or  pericardium,  and  endocardial 
thrombosis. 

The  following  case  will  serve  to  illustrate  the  foregoing  re- 
marks, although  I  was  not  afforded  the  opportunity  of  verifying 
the  diagnosis.  It  is  an  example  of  the  affection  in  an  extreme 
and  fatal  form. 

Case  LXVII. — Myocarditis  ;  Left  Hemiplegia ;  Death  on  the 

sixth  day  of  Illness. 

On  Sunday  morning,  March  9th,  1873,  in  consultation  with 
Drs.  McVeagh  and  More  Madden,  I  saw  Mrs.  P.,  aged  about  forty- 
two  years,  and  a  chronic  invalid  from  uterine  derangement.  On 
the  Tuesday  preceding  she  had  called  at  Dr.  McVeagh's  residence 
in  a  fainting  condition.  He  had  her  removed  to  her  home,  and 
witnessed  in  the  course  of  that  day  several  paroxysms  of  aggra- 
vated cardiac  asthma,  accompanied  with  severe  precordial  pain. 
She  complained  of  numbness  in  the  left  hand  and  foot,  and  sud- 
denly lost  the  use  of  the  left  side  of  the  body. 

"When  I  saw  her,  she  was  propped  up  in  bed,  pale,  and  gasping 
for  breath.  The  surface  was  cold,  and  there  was  no  pulse  to  be 
felt  at  the  wrists.  Precordial  dulness  was  not  extended,  and 
there  was  no  perceptible  cardiac  impulse.  The  heart  was  acting 
with  slight  irregularity,  at  the  rate  of  160  in  the  minute.  The 
sounds  were  both  clear,  but  remarkably  faint.  The  characters 
of  the  heart's  action  were  very  similar  to  those  of  the  foetus  in 
utero. 

Doctor  McVeagh  suspected  endocarditis  with  cerebral  embo- 
lism. She  had  been  taking  small  doses  of  grey  powder ;  the 
precordium  had  been  blistered  and  subsequently  dressed  with 
mercurial  ointment,  and  champagne  was  being  freely  adminis- 
tered. Digitalis  was  suggested  by  Dr.  Madden,  and  approved 
of  by  me.  It  was  accordingly  given  in  Hl_v  doses,  with  l^x  of 
spirit  of  chloroform  every  second  hour.  Other  treatment  con- 
tinued. 
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She  died  of  asthenia  on  the  following  day,  and  no  examination 
of  the  body  was  made. 

Doctor  McVeagh's  diagnosis  of  primary  endocarditis  was,  I 
have  no  doubt,  correct.  The  absence  of  murmur,  in  the  state  of 
extreme  debility  of  the  heart  in  which  the  patient  was  examined 
by  me,  is  not  unusual,  even  in  cases  of  chronic  valvular  lesion. 
I  regard  the  case,  then,  as  an  example  of  primary  acute  inflam- 
mation of  the  endocardium,  rapidly  and  fatally  implicating  the 
substance  of  the  heart. 

Case  LXVIIT. — Albuminuria  ;  Paroxysmal  Dyspnoea  and  Mitral 
Systolic  Murmur;  subsequent  Development  of  Presystolic  Mur- 
mur ;  Hypertrophy  of  the  Heart,  and  Consecutive  Endo-Myo- 
carditis;  Mitral  Stenosis;  Death. 

The  wife  of  a  medical  man  residing  in  the  country  was 
brought  to  me  by  her  husband,  in  May,  1873.  She  was  pallid, 
and  suffered  from  occasional  palpitation  and  a  feeling  of  un- 
easiness about  the  heart.  There  was  sufficient  evidence  of  hy- 
pertrophy of  the  heart.  A  bitter  tonic  with  steel  was  directed 
to  be  taken,  and  an  opiate  plaster  to  be  applied  to  the  precordium. 

On  the  26th  of  February,  1874,  I  again  saw  this  lady,  in  con- 
sultation with  Dr.  Denham  and  her  husband.  She  had  been 
confined,  under  Dr.  Denham's  care,  three  weeks  previously,  of 
her  second  child,  which  was  living,  and  healthy.  For  some  time 
before  confinement  the  feet  and  legs  had  been  swollen.  The  urine 
was  r027  in  sp.  gr.,,  dark  brown,  acid,  and  contained  a  good  deal 
of  albumen,  some  epithelial  casts,  broken  epithelium,  and  blood 
corpuscles.  She  had,  nevertheless,  a  favourable  confinement. 
The  oedema  had  in  some  degree  subsided,  and  the  urine  assumed 
a  more  natural  appearance,  when  she  began  to  complain  of  great 
oppression  about  the  heart,  and  occasional  difficulty  of  breathing. 

When  I  visited  her  she  was  pale  and  agitated.  The  feet  and 
legs  were  remarkably  anaemic,  considerably  swollen,  and  readily 
pitted  on  pressure;  there  was  orthopncea;  the  breathing  was 
rapid,  and  the  slightest  effort,  even  that  of  speaking,  brought  on 
a  paroxysm  of  dyspnoea,  during  which  respiration  became  still 
more  rapid;  she  gasped  for  breath,  moaned  deeply,  flung  her 
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arms  about,  and  demanded  to  be  lifted  upright,  and  that  air 
should  be  admitted ;  the  chest  heaved,  the  nares  were  dilated, 
and  the  face  wore  an  expression  of  great  fear  and  anxiety.  This 
condition  passed  away  after  about  two  minutes ;  but  the  slightest 
disturbance  or  excitement,  even  that  involved  in  applying  the 
stethoscope  to  the  precordium,  brought  it  on  again.  The  pulse 
was  120,  and  small,  but  regular.  Precordial  dulness  was  ex- 
tended to  the  left.  The  action  of  the  heart  was  tumultuous,  but 
feeble.  There  was  a  slight  "  jogging  "  or  double  impulse,  and 
the  sounds  of  the  heart  were  obscure,  and  scarcely  audible.  The 
stomach  was  intolerant  of  everything  taken,  and  the  bowels 
were  confined.  A  laxative  enema  was  administered,  and  digi- 
talis, in  doses  of  TT^xx  of  the  tincture,  was  tried;  but  the  stomach 
immediately  rejected  it. 

On  the  following  clay,  a  musical  systolic  murmur  was  audible 
at  the  apex.  The  patient  having  had  no  sleep  for  several  nights, 
a  sedative  draught,  consisting  of  Hoffman's  anodyne  and  Battley's 
liquor  of  opium,  of  each  n^xx,  was  prescribed  as  a  hypnotic. 

On  the  following  day  I  learned  that  she  had  slept  nearly  the 
entire  night  in  the  horizontal  position,  and  within  the  preceding 
twenty-four  hours  she  had  only  one  paroxysm  of  dyspnoea. 

Up  to  the  present  date  (March  4th,  1874)  she  has  continued 
to  take  this  draught  at  night,  and  with  the  same  benefit.  She 
is  now  taking  quinine  and  spirit  of  nitrous  ether.  There  is  an 
increase  in  the  quantity  of  urine  passed ;  the  oedema  of  the  feet 
is  less ;  the  pulse  has  improved  in  volume,  and  is  now  only  96, 
and  the  chest  may  be  examined  without  inconvenience. 

There  has  been  for  the  last  few  days  only  one  paroxysm,  which 
occurred  on  the  evening  of  the  3rd  of  March,  and  was  very 
severe.  In  the  course  of  that  evening  also  the  patient  was  for 
some  time  incoherent.  She  can  take  and  retain  solid  food,  and 
sleep  in  the  horizontal  posture,  but  only  on  the  right  side.  The 
breathing  is  short,  and  the  cardiac  signs  remain  as  last  described; 
subsequently,  a  well  pronounced  and  harsh  presystolic  murmur 
became  audible,  and  continued  up  to  her  death.  This  murmur 
could  not  have  existed  in  May,  1873,  and  its  suppression  in 
February,'  1874,  is  readily  explained  by  the  weakness  of  the 
patient. 
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I  have  no  doubt  as  to  the  nature  of  the  case,  the  most  note- 
worthy feature  in  which  is  the  great  relief  from  the  urgent  symp- 
toms of  paroxysmal  dyspnoea,  cardiac  oppression  and  palpitation, 
which  was  derived  from  the  use  of  opium  and  Hoffman's  ano- 
dyne ether. 

She  died  on  the  25th  of  May,  with  signs  of  effusion  into  all  the 
serous  cavities.    The  body  was  not  examined. 

Myocarditis  may  be  fatal  in  the  first  stage,  or  that  of  active 
congestion,  by  paralysis  of  the  heart  and  asystole;  or  it  may 
lead  to  : 

1.  Abscess. 

2.  Purulent  infiltration. 

3.  Ulceration. 

4.  Fibroid  transformation. 

5.  Aneurism. 

Jiscess  of  the  heart,  according  to  Einclfleisch,  consists  of  pus 
corpuscles,  albuminoid  molecules,  oil  globules,  and  the  d4hris  of 
disintegrated  muscular  fibres.  It  is  generally  surrounded  by  a 
very  soft  layer  of  reddish  grey  material ;  it  maydetach  the  endo- 
cardium, or  force  its  way  between  the  lamellas  of  the  auriculo- 
ventricular  valves,  it  may  burst  into  the  pericardium  and  so 
cause  rapid  death,  or  likewise  into  one  of  the  cavities,  most  fre- 
quently the  left  ventricle,  and  cause  pysemia  or  embolism  in 
some  portion  of  the  systemic  arterial  circulation.  It  may  lead 
to  aneurism,  by  communicating  with  one  of  the  chambers  ;  and, 
finally,  its  contents  may  be  inspissated  and  encysted,  undergo 
caseous  change,  and  be  thus  tolerated  by  the  heart.  The  small 
and  disseminated  foci  found  in  the  substance  and  on  the  surface 
of  the  heart  in  connexion  with  pysemia,  puerperal  fever,  glan- 
ders, and  other  forms  of  blood-poisoning,  consist  of  aggregations 
of  vibriones,  which  ultimately  penetrate  the  muscular  fibres,  and 
usurp  the  place  of  the  sarcous  elements* 

Doctor  Moxon  reports  a  case  of  pysemia  in  a  girl  aged  nine 
years,  arising  from  suppurative  periostitis  of  the  thigh,  cranium, 
and  hand,  in  which  multiple  abscesses  were  found  in  the  walls 
of  the  ventricles  of  the  heart  and  in  the  kidneys ;  one  of  the 

*  Opus  citat.,  p.  275,  et  sequent. 
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former  was  on  the  point  of  bursting  into  the  pericardium,  which 
was  inflamed  and  rough  with  lymph,  and  contained  several 
ounces  of  turbid  liquid.  He  adverts  to  the  connexion  between 
suppuration  of  the  periosteum  and  that  of  the  kidneys  and  heart, 
and  remarks  that  it  is  so  constant  that  he  believes  "  when  peri- 
ostitis, with  pyeemic  symptoms,  is  the  cause  of  death,  abscesses 
in  the  heart  and  kidneys  may  be  expected  to  be  present."* 

Examples  of  both  abscess  and  purulent  infiltration  are  given 
in  the  preceding  pages.  I  need  not,  therefore,  further  dwell 
upon  that  result  of  acute  inflammation  of  the  heart  in  this 
place.  Ulceration  is  a  less  common  consequence.  The  follow- 
ing is  a  good  example  from  Dr.  Stokes. 

A  youth  of  eighteen  years  contracted  a  violent  pericarditis 
from  sleeping  on  the  damp  grass  while  the  body  was  still  warm 
after  active  exercise ;  the  disease  proved  fatal  in  a  little  over  a 
week.  His  suffering  from  cardiac  anguish  was  extreme.  On  ex- 
amination of  the  body,  general  hemorrhagic  pericarditis  was  re- 
vealed. The  heart  was  covered  with  layers  of  chocolate-coloured 
lymph,  and  exhibited  several  patches  of  superficial  ulceration 
from  two  to  three  lines  in  diameter,  and  of  equal  depth,  engag- 
ing the  false  membrane  and  penetrating  into  the  substance  of 
the  softened  heart.  The  muscular  structure  was  dark,  but  less  so 
towards  the  inner  surface.  He  quotes  from  Testa  an  example 
of  ulcerative  endocarditis  in  the  body  of  a  lady  of  twenty-eight 
years  of  age.  After  death  there  was  found  acute  endocarditis  of 
the  left  ventricle,  with  ulceration  extending  far  into  the  aorta, 
causing  rupture  of  the  latter  into  the  pericardium  and  death  by 
hsemorrhage.    The  heart  was  fatty,  f 

Morgagni  witnessed  several  examples  of  ulceration  of  the 
heart,  both  external  and  internal  ;\  so  likewise  did  Bonetus.§ 

Laennec  mentions  an  example  of  ulceration  in  an  hypertro- 
phied  heart ;  the  ulcer  was  one  inch  long,  half  an  inch  broad,  and 
four  lines  deep.  Death  took  place  by  rupture  of  the  heart.  There 
was,  during  life,  no  evidence  of  this  formidable  lesion.  || 

*  Medical  Times  and  Gazette,  September  28th,  1872. 
f  Opus  citat.,  p.  109,  et  sequent. 
$  Be  Sedibus  et  Causis  Morborum. 
§  SepulcJiretum. 
||  Opus  citat. 
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Hope  regards  ulceration  as  the  most  common  cause  of  rupture 
of  the  heart. 

Walshe  says  there  may  be  secondary  ulceration  of  the  heart, 
from  pyemia  or  phlebitis.  He  likewise  alludes  to  veritable  apo- 
plexy by  extravasation  into  the  substance  of  the  heart,  as  a  con- 
sequence of  softening.* 

Myocarditis  may  become  chronic  and  lead  to  fibroid  transfor- 
mation, to  a  greater  or  less  extent,  of  the  walls  of  the  heart ; 
a  condition  appropriately  designated  "  cirrhosis "  of  that  organ 
by  Bristowe.  This  is  usually  partial,  and  localized  near  the  apex 
or  in  the  papillary  muscles,  and  may  result  in  shortening  of  these, 
contraction  of  the  ostia,  or  annular  constriction  of  the  infundibu- 
hun  of  the  right  ventricle.  The  latter  lesion  is  rare  in  the  adult, 
but  not  so  in  the  infant.  Aneurism  of  the  heart  may  likewise 
be  a  consequence  of  fibroid  transformation  of  its  walls,  from 
localized  chronic  myocarditis. 

In  the  treatment  of  myocarditis,  the  urgency  of  the  symptoms, 
and  the  serious  consequences  in  prospect,  demand  the  most 
prompt  and  decisive  measures.  I  would  commence  by  the  ap- 
plication of  a  dozen  leeches  over  the  precordium,  and  would  re- 
peat this  measure  on  the  following  clay,  if  relief  from  dyspnoea 
and  cardiac  oppression  were  not  in  the  interim  obtained  and 
the  pvdse  had  not  improved  in  volume  and  rhythm.  A  succes- 
sion of  light,  warm  poultices  should  be  applied  over  the  leech 
bites  to  encourage  the  flow  of  blood ;  or,  if  the  weight  of  a  poul- 
tice be  objected  to,  a  layer  of  cotton  wadding  or  of  spongio-piline 
may  be  substituted.  After  the  abstraction  of  blood,  the  patient 
should  be  quickly  brought  under  the  influence  of  mercury ;  and 
the  readiest  mode  of  effecting  this  object  is  that  recommended 
by  Dr.  Law,  and  known  as  his  method,  which  consists  in  the 
administration  of  very  small  doses  of  calomel  at  short  inter- 
vals. I  usually  give  half  a  grain  of  calomel,  with  two  grains  of 
sugar  or  a  grain  of  J anies'  powder,  every  hour,  and  I  find  that 
twelve  such  doses  usually  suffice  to  produce  mild  mercurial  action. 
Alcohol,  in  the  form  of  wine  or  spirits,  in  very  minute  and  oft 
repeated  doses,  is  absolutely  necessary  to  sustain  the  weak  and 
failing  heart.  The  quantity  should  not  exceed  a  teaspoonful  of 
*  Opus  chat,  p.  260,  et  sequent. 
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whiskey  or  brandy,  given  with  water,  or  the  equivalent  of  wine 
every  half  hour,  lest  it  accumulate  in  the  blood  and  irritate 
the  inflamed  structures ;  the  endocardium  and  lining  membrane 
of  the  aorta  being,  in  many  cases,  at  the  same  time  inflamed. 
Opium  is  necessary  to  procure  sleep.  A  grain  of  the  watery  ex- 
tract, or  TT]_xx  of  Battley's  sedative,  may  be  given,  and  may  be 
repeated  in  two  horns  if  not  efficacious.  If  pericarditis  consti- 
tute a  principal,  or  even  an  important  element  of  the  case,  a 
large  blister  should  be  applied  early  over  the  region  of  the  heart. 
Alkaline  beverages,  such  as  soda,  Seltzer,  or  Carrara  water,  should 
constitute  the  drink.  These  may  be  given  with  milk  or  a  small 
quantity  of  claret.  In  the  stage  of  convalescence,  quinine,  strych- 
nine, and  iron  should  be  given  in  combination,  somewhat  as  fol- 
lows :  Sulph.  quinise,  grs.  xxiv ;  Sulph.  ferr.  granulat.,  grs.  vhi; 
Liquor,  strychnise  (B.  P.),  ff\.xl ;  Acid,  sulphur,  dil.,  TH_xx ;  Syrupi 
limon.,  3ij ;  Aquas  font,  q.s.  ad  oviij.  St.  coch.  mag.  ter  in  dies. 
The  occurrence  of  a  rigor,  accompanied  with  vomiting,  might  be 
regarded  as  indicating  the  occurrence  of  suppuration,  and  the 
symptoms  of  pyaemia,  supervening  upon  those  of  myocarditis,  as 
evidence  that  pus  had  found  entrance  into  the  circulation.  Very 
little  is,  however,  known  from  actual  observation,  of  the  symp- 
toms of  this  accident. 

Aneurism  of  the  heart  was  a  term  employed  by  Corvisart  to 
designate  a  state  of  dilatation  of  the  chambers,  with  enlargement 

O  I 

of  the  heart.  The  term  aneurism  is  not  now  so  employed,  "  di- 
latation," with  or  without  hypertrophy,  supplying  a  terminology 
adequate  to  the  expression  of  these  various  conditions.  By  "aneu- 
rism of  the  heart "  is  now  understood  a  yielding  and  pouching  of 
a  limited  portion  of  the  wall  of  one  of  its  chambers,  by  which  a 
sac  is  formed,  communicating  with  the  interior  of  the  heart,  and 
usually,  but  not  necessarily,  projecting  from  its  outer  surface. 

The  causes  which  may  give  rise  to  aneurism  of  the  heart,  and 
in  the  order  of  their  frequency,  are  the  following : 

1.  Chronic  endo-myocarditis,  leading  to  fibroid  transformation 

of  a  limited  portion  of  the  walls. 

2.  Ulcerative  endocarditis. 

3.  Partial  rupture  of  the  wall  on  the  internal  surface,  includ- 

ing the  endocardium. 
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4.  Bursting  of  an  abscess  into  one  of  the  chambers  of  the 

heart,  and  entrance  of  blood  into  the  cavity  of  the  abscess. 

5.  Discharge  of  an  hydatid  cyst  into  one  of  the  chambers,  and 

entrance  of  blood  into  the  hydatid  cyst. 
Of  74  cases  collected  from  various  sources  by  Thurnam  *  the 
left  ventricle  was  the  seat  of  aneurism  in  no  less  than  58.  In 
these  58  cases  there  were  62  aneurisms,  inasmuch  as  the  disease 
was  midtiple  in  4. 

The  composition  of  the  sac-walls  in  the  62  aneurisms  was  as 
follows  :  In  15  it  was  composed  of  muscular  fibres  and  the  peri- 
cardium ;  in  4,  of  the  endocardium  and  pericardium  only;  and  in 
25,  of  all  the  structures  of  the  heart ;  hence  he  concludes  the 
greater  number  is,  in  the  first  instance,  "  true."  In  a  few,  the 
walls  of  the  sac  had  undergone  cartilaginous  or  calcareous  trans- 
formation. An  adherent  pericardium,  which  was  present  in  21 
of  these  cases,  affords  the  principal  protection  against  rupture  of 
the  sac  externally.  This  accident  occurred  in  only  1  of  the  cases 
of  adherent  pericardium  collected  by  Thurnam,  and  in  this  soli- 
tary instance  the  fatal  extravasation  took  place  into  the  left 
pleural  cavity.  The  contents  of  the  sac  were  composed  of  lami- 
nated fibrin  in  23  instances,  and  in  17,  of  dark  clotted  blood. 

As  to  the  seat  of  aneurism,  Breschet  held  that  it  was  nearly, 
if  not  entirely,  confined  to  the  apex  of  the  left  ventricle. 

Thurnam  declares  this  to  be  too  exclusive.  It  was  located  at 
the  apex  of  the  left  ventricle  in  27  out  of  the  58  cases  already  re- 
ferred to  ;  at  the  base  of  the  left  ventricle,  in  21  of  these  cases ; 
and  at  an  intermediate  portion  of  the  ventricle  in  15.  The  in- 
terventricular septum  was  the  seat  of  the  aneurism  in  3  cases. 

He  has  collected  9  examples  of  aneurism  of  the  left  auricle. 
Of  these,  8  were  examples  of  general  dilatation  of  the  sinus,  and 
1  only  consisted  of  a  circumscribed  projection  of  the  wall  of  the 
sinus,  as  large  as  a  nut,  and  containing  dense  laminated  fibrin. 
All  9  cases  were  connected  with  narrowing  of  the  mitral  orifice. 

In  reference  to  this  last  observation  I  would  remark,  that 
where  mitral  stenosis  exists  the  usual  condition  of  the  left 
auricle  is  that  of  excentric  or  dilated  hypertrophy. 
He  justly  regards  inflammation  of  the  structures  of  the  heart 
*  Medico-CMrurgkal  Transactions,  vol.  xxi ,  1838. 
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as  the  most  frequent  cause  of  aneurism,  by  leading  to  fibroid 
transformation  and  pouching  of  the  wall  within  a  limited  area. 
This  is  usually  of  rheumatic  origin.  Such  is  likewise  the  opinion 
of  Kindfleisch.  As  to  sex,  Thurnam  says  that  of  40  cases  in 
which  the  sex  is  mentioned,  30  were  males  and  10  females; 
whereas,  in  arterial  aneurism  males  are  oftener  affected  than 
females,  in  the  proportion  of  8  to  1  according  to  Hodgson,  and 
11  to  1  according  to  Lisfranc.  The  size  of  the  tumor  varied 
from  that  of  a  hazel-nut  to  that  of  the  ventricle. 

The  disease  is  most  common  between  the  ages  of  twenty  and 
thirty  years,  and  again,  in  advanced  life ;  whereas,  according  to 
Sir  A.  Cooper  and  Bizot,  arterial  aneurism  occurs  most  frequently 
between  thirty  and  fifty  years.  Mechanical  injury,  violent  fits  of 
anger,  forcible  straining  whilst  the  breath  is  retained,  and  such 
causes,  may  likewise  give  rise  to  the  disease. 

Flint  gives  5  examples  of  aneurism  of  the  heart  from  his  own 
experience.*  Of  these,  3  were  in  persons  advanced  in  years,  and 
in  2  instances  the  age  is  not  stated.  Three  were  males,  1  was 
a  female,  and  the  sex  of  the  fifth  is  not  given.  The  left  ven- 
tricle was  the  seat  of  the  disease  in  all ;  the  apex  in  2,  and  the 
base  in  3  instances.  The  size  of  the  tumor  did  not  exceed  that 
of  an  English  walnut.  The  walls  of  the  sac  were  composed  of 
the  pericardium  and  endocardium  in  2  cases,  and  of  the  peri- 
cardium and  muscular  substance  in  1.  They  were  calcareous  in 
1,  and  in  the  fifth  the  composition  is  not  mentioned.  In  2,  the 
contents  of  the  sac  were  laminated.  In  1,  the  state  of  the  heart 
as  to  volume  was  normal,  and  in  2  it  was  greatly  enlarged ;  but 
in  both  of  these,  valvular  disease  was  likewise  present.  The 
symptoms  and  signs  were  in  all  neutral,  or  non-suggestive  of  the 
lesion  actually  present. 

In  regard  to  diagnosis,  Dr.  Flint  expresses  himself  as  follows : 
"  The  existence  of  this  lesion  is  hardly  determinable  with  posi- 
tiveness  during  life." 

Thurnam  says  :  "  The  diagnosis  of  aneurism  of  the  heart  must, 
in  the  present  state  of  our  knowledge,  necessarily  remain  very 
doubtful.  Indeed,  it  is  not  to  be  expected  that  a  diagnosis  will 
ever  be  effected  without  the  aid  of  information  to  be  derived 

*  Opus  citat.,  p.  117. 
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from  acoustic  and  manual  examination."  The  symptoms,  as 
classified  by  him  in  the  order  of  their  frequency,  are  as  follows  : 
Dyspnoea,  in  15  instances  j  precordial  pain,  14  ;  dropsy,  10  ; 
palpitation,  9 ;  anxiety,  8  j  syncope  or  syncopal  tendency,  3. 

From  the  particulars  of  51  cases  collected  by  himself,  Dr.  Quain 
concludes  that  cardiac  aneurism  is  almost  equally  distributed  in 
the  five  decades  from  twenty  to  seventy  years,  inclusive.  Of 
these  cases,  1  occurred  in  a  child  of  twelve  years,  and  1  in  a  per- 
son aged  eighty-two  years.  He  further  concludes  that  the  lia- 
bility of  females  is  to  that  of  males  as  1 :  3;  a  proportion  identical 
with  that  given  by  Thurnam.  As  to  the  dause  of  the  lesion :  in 
32  cases,  of  which  he  possessed  the  history,  it  arose  from  ulce- 
rative endocarditis  in  3  instances;  from  circumscribed  fibroid 
transformation  in  21 ;  from  bursting  inwards  of  a  cardiac  abscess 
in  2 ;  and  from  circumscribed  fatty  softening  in  6. 

In  reference  to  situation,  it  is  generally  in  the  left  ventricle  ; 
out  of  a  total  of  303  cases  referred  to  by  him,  in  which  it  was  so 
situate,  it  was  located  at  the  apex  in  138 ;  at  the  base  in  101 ; 
and  intermediately  between  these  points  in  67.  The  duration 
is,  he  thinks,  doubtful,  because  the  diagnosis  is  not  practicable. 
It  is  usually  fatal  by  rupture,  or  by  impeding  the  movements  of 
the  heart.* 

Dr.  Cragie  gives  a  list  of  20  cases,  including  1  observed  by 
himself ;  in  this  instance  the  aneurism  was  situated  at  the  base 
of  the  septum  ventriculorum,  was  large  enough  to  contain  a  wal- 
nut, and  projected  into  the  right  ventricle,  which  was  thereby 
contracted.-f- 

Mr.  Hodgson  has  published  an  example  of  aneurism  engaging 
the  apex  of  the  left  ventricle,  nearly  as  large  as  the  ventricle  itself, 
and  filled  with  laminated  fibrin  like  an  ordinary  arterial  aneu- 
rism. The  sac  was  very  thin,  and  contained  no  visible  muscular 
fibre.  The  apex  is,  in  his  judgment,  the  usual  seat  of  this  lesion ; 
and  fibroid  transformation  of  the  wall,  and  tubercular  deposit,  its 
most  common  cause.  J 

Mr.  Higham  Hill  gives  the  case  of  a  female,  aged  sixty-five, 
and  thin,  who  was  suddenly  seized  with  acute  pain  in  the  region 

*  Lumleian  Lectures,  Lancet,  March,  1872. 

t  Edinburgh  Medical  and  Surgical  Journal,  April,  1843. 

$  Provincial  Medical  and  Surgical  Journal,  December  9th,  1843. 
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of  the  heart,  accompanied  with  dyspncea  and  vomiting.  When 
seen  by  him,  she  was  in  a  state  of  collapse,  breathing  with  diffi- 
culty, and  inclined  to  vomit.  There  was  still  pain  in  the  region 
of  the  heart.  The  action  of  the  heart  was  regular,  but  very  weak. 
There  was  no  murmur.  She  rallied  under  stimulant  treatment, 
but  died  suddenly,  twenty-four  hours  later,  by  haemorrhage  into 
the  pericardium  through  a  rent  in  the  right  auricle,  which  com- 
municated with  another  rent  two  inches  lower  down  on  the 
internal  surface  of  that  chamber.  The  wall  of  the  auricle  be- 
tween these  two  openings  was  dissected  into  two  layers.  There 
was  general  fatty  degeneration  of  the  heart,  the  left  side  being 
hypertrophied  and  the  right  side  atrophied.*  The  absence  of 
murmur  in  this  case  can  be  explained  only  by  the  situation  of 
the  aneurism,  the  force  of  contraction  of  the  right  auricle  being 
inadequate  to  the  production  of  a  murmur. 

Staff-Surgeon  M'Nalty  recently  published  an  example  of 
aneurism  of  the  left  ventricle,  arising,  as  he  supposes,  from 
syphilitic  deposition  in,  and  consequent  fatty  degeneration  of, 
the  heart. -j-  The  patient  was  a  soldier,  aged  twenty-eight  years, 
of  very  intemperate  habits,  and  repeatedly  the  subject  of  syphi- 
lis, for  which  he  was  treated  in  hospital  no  less  than  twelve  dif- 
ferent times.  No  suspicion  of  cardiac  disease  would  seem  to 
have  been  entertained.  This  man  was  found  insensible  in  bed, 
and  died  soon  afterwards.  An  aneurism  of  the  size  of  the  end  of 
the  thumb  projected  from  the  apex  of  the  left  ventricle.  Its 
walls  were  very  thin  and  devoid  of  muscular  structure,  and  from 
its  cavity,  which  communicated  with  the  left  ventricle,  and  was 
lined  by  laminated  fibrin,  a  devious  passage  led  beneath  the  vis- 
ceral pericardium  to  the  base  of  the  ventricle,  and  here  an  open- 
ing had  been  formed  into  the  sac  of  the  pericardium,  through 
which  a  fatal  haemorrhage,  amounting  to  four  ounces,  had  taken 
place.  The  muscular  structure  of  the  heart  had  undergone  fatty 
degeneration ;  and  throughout  its  substance,  but  chiefly  in  the 
walls  of  the  left  ventricle,  a  yellowish-white  deposit,  apparently 
"  gummatous  "  was  presented,  partly  in  nodules  and  partly  dif- 
fused.   Examined  microscopically,  this  deposit  was  found  to 

*  British  Medical  Journal,  April  12th,  1873. 
+  Medical  Times  and  Gazette,  June  14th,  1873. 
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consist  mainly  of  ovoid  cells  in  an  obscurely  fibrillated  stroma. 
The  aorta,  above  the  valves  and  in  the  transverse  portion,  was 
atheromatous.  Doctor  M'Nalty  is  of  opinion  that  the  case  was 
one  of  primary  syphiloma  of  the  heart,  foUowed  by  fatty  dege- 
neration and  aneurism  of  the  left  ventricle. 

Inflammatory  softening  of  the  heart  is,  in  my  judgment,  the 
most  frequent  cause  of  aneurism  of  its  waUs  ;  but  I  cannot  agree 
in  the  opinion  expressed  by  Dr.  Milner  FothergilL  that  the 
"yielding  and  pouching  of  the  wall  .take  place  during  diastole. 
I  am  satisfied  it  occurs  during  systole. 

The  treatment  of  aneurism  of  the  heart  should  be  conducted 
on  the  same  principle  as  in  dealing  with  aneurism  of  the  aorta; 
namely,  mental  and  physical  excitement  should  be  strictly 
avoided,  and  lamination  of  the  contents  of  the  aneurism  should 
be  promoted  by  all  suitable  measures.  No  means  are  more  effi- 
cacious for  this  purpose  than  iron,  and  nutritious  diet ;  alcoholic 
stimidants  being  strictly  prohibited.  Eminently  unpromising 
though  these  cases  be,  they  are  not  absolutely  beyond  hope ;  as  at 
least  one  example  of  cure  by  calcareous  transformation  of  the  sac, 
and  solidification  of  its  contents,  has  been  recorded  by  Dr.  Wilks. 

In  the  two  following  cases  are  presented  the  only  examples  of 
cardiac  aneurism  which  have  come  under  my  notice.  The  first, 
for  the  advantage  of  witnessing  which  I  am  indebted  to  Doctor 
Stokes,  was  not  primarily  cardiac  ;  and  in  the  second,  the  diag- 
nosis rests  upon  physical  evidence  exclusively,  as,  fortunately, 
an  opportunity  for  testing  it  by  post  mortem  examination  has  not 
been  afforded. 

Case  LXIX. —  Varicose  Aneurism  of  the  Heart. 

A  man,  aged  thirty-one  years,  a  strolling  musician  of  very  in- 
temperate habits,  was  examined  by  me  at  the  Meath  Hospital, 
on  the  4th,  and  again  on  the  6th  of  February,  1871,  by  the  land 
permission  of  Dr.  Stokes,  under  whose  care  he  was.  Six  years 
previously  he  had  been  treated  by  Dr.  Hudson  in  that  hospital 
for  an  affection  of  the  heart,  from  which  date,  till  seven  weeks 
prior  to  his  second  admittance,  on  the  18th  of  January,  1871,  he 
had  enjoyed  good  health  with  the  exception  of  slight  dyspnoea. 

*  The  Heart  and  its  Diseases,  1872. 
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About  that  time,  after  hard  drinking  and  exposure  to  severe 
cold,  his  breathing  became  more  oppressed  and  his  feet  swollen. 
He  was  now,  by  the  advice  of  a  dispensary  physician,  put  under 
the  full  influence  of  mercury,  and  not  deriving  benefit  therefrom, 
he  sought  admittance  for  the  second  time  into  the  Meath  Hospital 

When  I  first  visited  the  man  his  condition  was  the  following  • 
The  face  and  neck  were  puffed  and  livid ;  the  lower  limbs  con- 
gested and  swollen;  there  was  urgent  dyspnoea,  which  was  accom- 
panied by  constant  teasing  cough.  The  lungs  were  oedematous 
and  the  liver  engorged.  The  pulse  was  108,  weak,  and  irregular. 
Precordial  dulness  was  extended,  and  the  cardiac  impulse  dif- 
fused. At  midsternum,  a  strong  fremitus  was  perceived  by  the 
hand,  and  here,  likewise,  a  double  "booming"  murmur  was  heard; 
the  first  was  systolic  in  rhythm,  and  the  louder  of  the  two ;  the] 
second  was  diastolic,  and  both  completely  replaced  the  normal 
sounds  of  the  heart.  The  poor  man  informed  me,  that  for  some 
weeks  previously  he  had  been  himself  greatly  disturbed  by  these 
sounds,  which  he  compared  to  those  made  by  "a  woman  churning." 

On  the  occasion  of  my  second  visit,  two  days  later,  the  fre- 
mitus was  not  to  be  felt  at  midsternum ;  but,  in  this  situation, 
the  double  murmur  was  still  audible,  although  manifestly  by 
transmission  only,  and  much  less  distinct ;  whilst  at  the  apex, 
which  pulsated  feebly  in  the  fifth  interspace  and  nipple-line,  two 
murmurs  of  identical  quality  and  rhythm,  but  much  louder, 
were  heard.  I  was  informed  by  Mr.  Murphy,*  the  efficient  and 
accomplished  clinical  clerk,  that  previously  to  that  day  a  very 
faint  and  soft  blowing  murmur  was  alone  audible  at  the  apex. 
No  abnormal  impulse  was  anywhere  detected.  Both  murmurs 
were  distinctly  audible  over  the  entire  left  front,  but  not  in  the 
left  back,  or  anywhere  on  the  right  side  of  the  chest.  There  was 
no  dysphagia,  and  no  difference  in  the  respiratory  sounds  on  the 
two  sides.  I  made  the  presumptive  diagnosis  of  aneurism  of  the 
primary  portion  of  the  aorta,  opening  into  one  of  the  ventricles 
of  the  heart. 

The  patient  died  a  few  days  subsequently,  and  the  details 
of  the  case,  with  the  viscera,  were  laid  before  the  Pathological 
Society,  on  the  18th  February,  1871,  by  Dr.  Stokes,  from  whose 

*  Now  a  distinguished  officer  in  the  Indian  Medical  Service. 
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report  the  following  particulars  are  borrowed.  "  The  aorta  was 
greatly  dilated,  and  its  tunics  much  diseased.  From  the  anterior 
wall  of  the  vessel,  close  to  the  semilunar  valves,  there  sprang  an 
aneurism  which  had  attained  nearly  the  size  of  a  tennis  ball ;  it 
may  be  said  to  have  arisen  from  one  of  the  sinuses  of  Valsalva. 
In  its  posterior  wall  there  was  a  rounded  opening  through  which 
a  goose-quill  could  be  passed.  This  aperture  established  a  com- 
munication between  the  aneurismal  sac  and  the  right  side  of  the 
heart,  for  the  opening  conducted  into  the  conus  arteriosus  of  the 
right  ventricle,  immediately  below  one  of  the  semilunar  valves  of 
the  pulmonary  artery.  The  sac,  which  did  not  contain  coagula, 
lay  within  the  pericardium."    ( Vide  Tigs.  XLII.  and  XLIII.) 

Fig.  XLII. 


Aneurism  of  heart.    Posterior  view.    (Case  69.) 

At  the  request  of  Dr.  Stokes,  and  with  the  permission  of  the 
President,  I  made  the  following  remarks,  as  quoted  from  the  Pro- 
ceedings of  the  Society  *  in  reference  to  the  grounds  upon  which 
the  diagnosis  of  aneurism  of  the  aorta,  communicating  with  one 
of  the  ventricles  of  the  heart,  was  based.  "  Dr.  Hayden  said  he 
had  but  little  to  add  to  the  very  clear  statement  which  Dr.  Stokes 
had  made  with  regard  to  this  extremely  interesting  case.  If  he 
could  correctly  analyze  his  own  impressions,  and  it  was  not 

*  Proceedings,  vol.  iv. 
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always  easy  to  do  so  in  retrospect,  he  might  say  that  the  impres- 
sion of  aneurism  had  existed  in  his  mind  from  two  sources.  The 
first  was  that  the  murmur  of  exit  was  of  a  character  which  he  had 
never  heard  in  association  with  simple  valvular  disease.  There 
had  been  a  tendency  of  late  to  decry  the  independent  value  of  the 
quality  of  a  murmur,  but  he  had  always  held  that  this  was  of  the 
utmost  importance  in  diagnosis.  The  murmur  of  exit  at  the  base 
was  of  a  splashing  character,  or  such  as  would  result  from  the 
sudden  entrance  of  a  body  of  liquid  into  a  dense-walled  and  re- 
sounding cavity.    Secondly,  he  inclined  to  the  opinion  that  this 
murmur  was  not  due  to  obstruction  at  the  aortic  orifice,  mainly 
because  it  was  not  transmitted  into  the  carotids.    This  seemed  a 
point  of  some  interest  in  differential  diagnosis.    He  had  not  met 
with  a  single  example  of  systolic  murmur  at  the  base,  proved  by- 
dissection  to  have  been  due  to  disease  of  the  aortic  valves,  in 
which  the  murmur  was  not  distinctly  transmitted  into  the  caro- 
tids ;  this  he  regarded  as  a  crucial  test  in  doubtful  cases.  He  had, 
however,  repeatedly  met  with  examples  of  basic  systolic  murmur 
not  transmitted  into  the  vessels  of  the  neck;  but  in  all  such 
cases  the  cause  of  murmur  resided  in  the  aorta  itself,  and  not  in 
the  valves.    On  the  second  clay  he  examined  this  case,  he  found 
that  the  changes  Dr.  Stokes  mentioned  had  taken  place  in  the 
interim  ;  namely,  complete  transfer  of  fremitus  from  the  base  to 
the  apex  of  the  heart.   On  the  second  day,  likewise,  the  murmur 
that  had  existed  at  the  base  at  the  date  of  the  first  examination, 
was  audible  there  only  by  transmission,  and  was  now,  according 
to  his  judgment,  heard  at  the  apex  with  undiminished  intensity 
and  unaltered  character.    This  seemed  to  him  a  confirmation 
of  his  original  view  ;  for  he  could  not,  on  any  other  assumption, 
comprehend  the  sudden  and  complete  transfer  of  the  thrill  and 
murmur  from  the  base  to  the  apex  of  the  heart.    He  could  not, 
in  short,  reconcile  these  two  facts  with  any  other  view  save  that 
of  aneurism.    Of  course  the  diagnosis  was  rather  presumptive 
than  positive ;  that  is  to  say,  that  the  perfect  confidence  which 
one  feels  in  dealing  with  familiar  facts,  was  not  experienced, 
owing  to  the  rarity  and  eccentric  character  of  the  phenomena 
here  presented.    With  the  above  reservation,  the  diagnosis  was, 
great  dilatation  and  advanced  atheromatous  transformation  of  the 
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Fig.  XLIII. 


Aneurism  of  heart.    Interior  of  right  ventricle.    (Case  69.) 


aorta,  and  aneurism  of  the  aorta  in  the  vicinity  of  the  valves,  estab- 
lishing a  communication  with  one  of  the  ventricles  of  the  heart." 

I  am  indebted  to  Dr.  Stokes  for  the  use  of  the  engravings 
from  which  the  annexed  impressions  (Figs.  XLII.  and  XLIII.), 
illustrative  of  the  foregoing  case,  have  been  taken.  Fig.  XLII. 
represents*  a  posterior  view  of  the  heart  and  aneurisrnal  sac  un- 
opened; and  Fig.  XLIII.  shows  the  interior  of  the  right  ven- 
tricle, with  the  aperture  in  the  septum  ventriculorum  immediately 
below  the  right  sigmoid  valves,  by  which  the  aneurism  had  es- 
tablished a  communication  with  the  right  ventricle. 

By  the  kindness  of  my  colleague,  Dr.  Nixon,  under  whose 
care  the  patient  was  admitted,  I  have  had  frequent  opportuni- 
ties of  examining  the  following  very  interesting  case.  For  the 
diagnosis  I  am  alone  responsible. 

Case  LXX. — Double  Apex-Murmur  ;  Diastolic  Apex-Thrill ;  Re- 
duplication of  Second  Sound.  Diagnosis :  Aneurism  of  the 
Deft  Ventricle  Docated  at  the  Apex,  and  Mitral  Regurgita- 
tion. 

James  T.,  aged  seventeen  years,  porter  in  a  merchant's  store, 
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was  admitted  into  the  Mater  Misericordiae  Hospital,  under  Dr. 
Nixon,  in  the  last  week  of  May,  1873.  He  was  delicate  looking, 
with  red  hair,  and  very  pale  skin.  Seven  years  previously  he 
had  an  attack  of  rheumatic  fever,  in  the  course  of  which  the 
heart  was  probably  engaged,  as  he  spoke  of  pain  and  distress 
experienced  at  the  time  in  the  precordial  region.  Six  months 
prior  to  the  date  of  admittance,  he  began  to  suffer  from  great 
weakness  and  shortness  of  breath. 

When  I  examined  him,  the  pulse  was  exceedingly  weak  and 
irregular,  and  not  registerable  at  the  wrist.  The  cardiac  pulsa- 
tions were  120  in  the  minute,  irregular,  unequal,  and  intermit- 
ting. Eespiration  24.  Precordial  dulness  somewhat  extended 
to  the  left  inferiorly.  Apex-pulsation  in  the  sixth  inter-space, 
half-an-inch  outside  the  nipple-line.  The  hand  placed  here  ex- 
perienced a  "  buzzing  "  thrill,  synchronous  with  diastole,  and  ac- 
companied by  a  movement  of  elevation  and  expansion  over  a 
space  about  the  size  of  a  shilling.  At  the  point  of  apex-pulsation 
a  double  murmur  was  heard.  The  first  was  strictly  systohc  in 
time,  soft,  and  blowing  in  quality.  At  a  subsequent  examina- 
tion (11th  June)  it  was  of  a  musical  character ;  it  replaced  the 
first  sound,  was  loudest  at  the  apex,  and  was  likewise  audible  in 
the  left  axilla  and  back.  The  second  murmur  was  postdiastolic, 
in  the  sense  of  accompanying  the  latter  element  of  a  double 
second  sound ;  it  was  of  a  slightly  booming  character,  and  was 
strictly  confined  to  the  area  of  apex-pulsation.  At  the  base 
an  ill  pronounced  first  sound  was  heard  ;  also  a  double  second 
sound,  the  latter  element  of  which  was  remarkably  loud  and 
sharp  in  the  pulmonary  artery. 

The  boy  is  still  (June  13th,  1873)  under  observation.  The 
grounds  upon  which  the  diagnosis  of  aneurism  of  the  left  ven- 
tricle at  the  apex  was  made,  are  briefly  the  foUowing.  The  dia- 
stolic murmur  was  of  strictly  apex-origin;  an  apex  diastolic  (not 
^diastolic)  murmur,  is  one  of  the  rarest  phenomena  in  cardiac 
acoustics,  and  can,  in  my  judgment,  only  be  due  either  to  an  ab- 
normal communication  between  the  aorta  or  pulmonary  artery 
and  one  of  the  ventricles,  as  in  Case  69,  or  to  an  aneurism  spring- 
ing from  the  wall  of  either  ventricle.  The  former  supposition  was 
obviously  excluded  in  this  case,  and  the  latter  alone  remained 
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to  explain  the  phenomenon.  This  supposition  was  in  my  mind 
raised  to  conviction,  by  the  existence  at  the  apex  of  a  diastolic 
impulse,  of  limited  extent  and  expansile  character,  accompanied 
by  a  buzzing  thrill,  and  by  the  elongation  of  the  heart  tvithout 
aortic  patency.  That  the  systolic  murmur  was  due  to  mitral  re- 
gurgitation, I  considered  proven  by  its  being  audible  in  the 
axilla  and  left  back,  and  by  the  intensification  of  the  second 
sound  in  the  pulmonary  artery. 

For  the  two  following  illustrations  of  the  action  of  the  heart 
and  pulse  in  the  preceding  case,  I  am  indebted  to  Dr.  Nixon. 


Fig.  XLIV. 


James  T. 

Cardiac  tracing.    Aneurism  of  left  ventricle  of  heart.    (Case  70.) 


Fig.  XLV. 


James  T. 

Pulse  tracing.    Cardiac  aneurism.    (Case  70.) 


Wounds  of  the  heart*  may  be  considered  under  two  heads  ; 
namely,  those  implicating  the  pericardium  alone,  and  those  en- 
gaging the  heart. 

Wounds  of  the  pericardium  are  most  serious ;  they  are  scarcely 
less  fatal  than  wounds  of  the  substance  of  the  heart.  They 
very  rarely  occur  without  implicating  the  heart  itself,  owing 
to  the  close  adaptation  of  the  investing  membrane  to  the  con- 

*  Though  not  belonging  to  the  category  of  "Diseases  of  the  Substance  of  the 
Jleart,   wounds  of  that  organ  will  be  most  conveniently  discussed  in  this  chapter. 
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tainecl  organ,  equally  in  systole  and  diastole.  Not  only,  how- 
ever, may  the  pericardium  be  wounded  without  injury  to  the 
heart,  but  the  heart  may  be  wounded,  even  mortally,  whilst  the 
pericardium  has  sustained  no  apparent  injury ;  having  yielded 
before  the  impingent  body,  such  as  a  bullet  or  other  blunt  mis- 
sile or  weapon,  and  been  driven  by  it  into  the  wound  of  the  heart. 
At  least  four  such  examples  are  on  record:  one  by  Borellus; 
one  by  Professor  Holmes  of  Montreal ;  one  by  Dr.  Ward  of  Man- 
chester, and  a  fourth  by  Dr.  Fraser  of  the  London  Hospital.  In 
the  first  case,  which  was  described  by  Latour,  a  person  was  shot 
by  a  ball,  and  lived  for  three  or  four  hours.  The  pericardium 
was  found  pushed  into  the  wound  in  the  heart,  and,  though 
filled  with  blood,  was  itself  uninjured.* 

Sir  A.  Cooper  relates  the  following  case  of  wound  of  the  pe- 
ricardium. A  man  was  wounded  with  a  reaping-hook  which 
penetrated  the  pericardium ;  he  survived  about  three  weeks.  A 
mixture  of  blood  and  pus  was  found  in  the  pericardial  sac. 

Hennen  relates  the  following.  A  man  received  a  bayonet 
thrust  through  the  diaphragm ;  he  survived  three  months,  and 
then  died  of  pneumonia.  The  pericardium  was  penetrated,  but 
the  heart  was  uninjured.-f 

Doctor  Parkes  gives  a  singular  case  of  this  kind.  A  juggler, 
whilst  exhibiting  the  trick  of  swallowing  a  sword  two  feet  long, 
three  inches  broad,  and  round  and  blunt  at  the  extremity,  find- 
ing the  weapon  stopped  low  clown  in  the  oesophagus,  violently 
pushed  it  onwards,  and  wounded  the  pericardium  at  its  reflec- 
tion from  the  right  auricle.  He  immediately  jumped  from  the 
ground,  and  fainted.  Thirty  minutes  afterwards  he  complained 
of  pain  in  the  region  of  the  heart  and  a  systolic  frottement  was 
heard  at  the  apex ;  this  was  double  on  the  following  day,  and 
audible  over  the  entire  precorclium.  Percussion-sound  was  ab- 
normally clear,  no  doubt  from  the  presence  of  air  in  the  peri- 
cardium.   Death  took  place  on  the  third  day.  J 

Wounds  of  the  heart  may  be  conveniently  divided  into  pcne- 

*  For  the  references  to  these  cases,  as  well  as  for  information  of  the  utmost  value 
on  this  subject  generally,  I  am  indebted  to  the  able  and  exhaustive  article  of  Mr. 
J.  F.  West  (St.  Bartholomew's  Hospital  Reports,  vol.  i.,  1870). 

t  Chelias'  Surgery,  vol.  i.,  p.  454. 

X  Transactions  of  the  Pathological  Society  of  London,  vol.  iii.,  p.  41. 
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trating  and  non-penetrating;  and  again,  each  of  these  classes  may 
or  may  not  be  associated  with  transfixion  of  the  heart. 

Wounds  of  the  heart,  of  whatever  kind,  may  be  immediately 
or  within  a  few  minutes,  fatal  from  haemorrhage.  They  may  be 
■proximately  fatal,  on  reaction  supervening,  by  dislodgment  of  a 
clot  from  the  wound,  or  by  pressure  upon  the  heart  from  a  co- 
aguhun  formed  in  the  pericardium,  the  result  of  a  gradual  oozing 
of  blood  from  the  wound ;  or  remotely,  by  inflammation  of  the 
pericardium  or  the  heart,  or  by  the  structural  alterations  result- 
ing therefrom. 

Fatal  primary  haemorrhage  usually  proceeds  from  the  cham- 
bers of  the  heart ;  but,  when  fatal  at  a  later  period,  the  bleeding 
is  most  frequently  derived  from  a  wounded  vessel  in  the  walls 
of  the  heart  or  chest. 

Hippocrates  declared  that  wounds  of  the  heart  were  always 
fatal ;  whilst  Galen  held  the  modified  opinion  that  penetrating 
wounds  alone  were  instantly  mortal,  especially  those  of  the  left 
ventricle. 

Ambrose  Pare"  was  the  first  who  recorded  an  authentic  case  of 
wound  of  the  heart ;  in  that  instance  the  wound  was  the  result 
of  a  sword-thrust,  and  was  large  enough  to  admit  the  finger. 

Muler  recorded  an  example  of  wound  of  the  right  ventricle, 
the  subject  surviving  sixteen  clays. 

Job  a  Meeckren  recorded  the  first  case  of  traumatic  pericar- 
ditis ;  and  Morgagni  was  the  first  who  showed  that  haemorrhage 
into  the  pericardium  was  fatal  by  impeding  the  motions  of  the 
heart.* 

The  right  ventricle,  from  its  situation,  is  the  part  most  fre- 
quently wounded.  Next  in  frequency  the  left  ventricle.  The 
auricles,  owing  to  the  protection  afforded  them  by  the  sternum, 
are  least  frequently  the  subjects  of  mechanical  injury ;  but  wounds 
of  them  are  always  penetrating,  and  yield  the  most  copious  and 
rapidly  fatal  haemorrhage,  owing  to  the  extreme  thinness  of  their 
walls. 

Out  of  121  cases  collected  by  Jamain,  the  right  ventricle  was 

*  Raynaud,  Nouveau  Diction,  de  Medecine,  et  de  Chirurgie  Pratique,  vol.  viii., 
article  "  Cceur."  Also  Jamain,  "  These  de  Concours  pour  l'Agregation,"  Sur  les 
Plaies  du  Coiur, 
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wounded  in  43  instances  ;  and  of  those  collected  by  Olivier,  61 
in  number,  it  was  the  part  injured  in  23  instances.  Wounds  of 
this  chamber  are  nearly  always  produced  by  penetrating  wounds 
of  the  chest ;  whilst  those  of  the  left  ventricle  have  occasionally 
resulted  from  the  passage  of  foreign  bodies  from  the  oesophagus 
or  the  stomach. 

Wounds  of  the  pleurae  and  lungs  constitute  the  most  frequent, 
and  likewise  the  most  formidable,  complication  of  wounds  of 
the  heart.  They  are  almost  invariably  fatal  when  complicating 
wounds  of  the  heart  of  whatever  kind.  Penetrating  wounds  of 
the  lung  may  be  readily  diagnosed  by  the  escape  of  bubbles  of 
air  from  the  external  wound,  and  by  the  occurrence  of  haemop- 
tysis. Wounds  of  the  heart,  however,  do  not  admit  of  such  ready 
or  facile  diagnosis.  When  instantly  fatal,  unless  the  superficial 
wound  be  directly  over  the  heart,  it  will  be  impossible  to  affirm 
with  confidence  that  death  was  caused  by  injury  to  that  organ. 
When  death  follows  at  a  more  remote  period,  the  difficulty  of 
positive  diagnosis  will  not  be  so  great ;  because  time  will  have 
been  allowed  for  the  development  of  physical  signs,  and  for  the 
due  estimation  of  the  symptoms  and  other  evidence  actually  pre- 
sent. 

The  symptoms  and  signs  indicative  of  wound  of  the  heart  are 
the  following.  Faintness,  or  actual  syncope ;  terrified  expression 
of  face ;  pallor ;  quick  and  feeble  pulse ;  fluttering  action,  and 
sometimes  pain  in  the  region  of  the  heart;  sighing  respiration; 
cold  surface ;  weak  voice  and  great  thirst ;  and  occasional  nausea 
and  vomiting.  The  sounds  of  the  heart  are  indistinct,  and  a 
"  whirring"  murmur  like  that  of  varicose  aneurism  is  sometimes 
heard  when  the  cavities  have  been  penetrated,  as  mentioned  by 
Jobert ;  but,  manifestly,  this  phenomenon  belongs  exclusively  to 
cases  where  a  communication  exists  between  two  of  the  cham- 
bers, as  justly  remarked  by  Mr.  West.  The  percussion  phenomena 
vary  between  complete  dulness,  where  the  pericardium  is  full  of 
blood,  and  tympanitic  resonance,  where  it  is  distended  with  air, 
whether  this  be  obtained  directly  from  the  exterior,  or  indirectly 
by  communication  with  the  lungs  or  alimentary  canal.  In  the 
latter  case  there  will  be  cough  and  haemoptysis,  or  haematemesis 
and  passage  of  blood  by  stool.  Copious  haemorrhage  from  the  ex- 
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ternal  wound  does  not  prove  that  the  heart  has  been  implicated, 
as  it  may  proceed  from  wound  of  the  internal  mammary  or  an  in- 
tercostal artery,  or  from  a  wound  of  the  lung.  Bleeding  from  any 
of  these  sources,  but  especially  from  the  heart  itself,  whether 
penetrated  or  not,  is  often  profuse  and  quickly  fatal.  Oftener 
still  it  ceases  on  the  occurrence  of  syncope,  only  to  return  with 
reaction.  The  external  bleeding  may  be  trivial,  even  whilst  a 
fatal  haemorrhage  into  the  pericardium  is  actually  in  progress. 
The  mind  is  usually  clear  to  the  end.  After  the  second  day  the 
danger  of  death  from  haemorrhage,  whether  by  syncope  or  by  me- 
chanical arrest  of  the  heart's  action  from  clot  in  the  pericardium, 
may  be  regarded  as  past.  From  the  second  to  the  fourth  day, 
however,  pericarditis  may  be  apprehended,  and,  when  it  does 
supervene,  its  presence  will  be  announced  by  physical  signs 
identical  with  those  which  characterize  the  idiopathic  form  of 
the  affection,  allowance  being  made  for  the  possible  presence  of 
blood  or  air  within  the  sac  of  the  pericardium.  The  results  are 
likewise  similar ;  that  is  to  say,  adhesion,  serous  effusion,  suppu- 
ration, or  ulceration,  may  follow  traumatic  inflammation  of  the 
pericardium  as  they  do  that  which  arises  idiopathically.  The 
two  latter  results  are,  however,  more  common  when  a  wound 
has  been  the  cause  of  inflammation ;  because,  in  such  case,  air 
has  found  access  to  the  serous  cavity,  and  the  irritation  arising 
from  its  presence  has  been  aggravated  by  that  of  decomposing 
blood. 

Penetrating  wounds,  if  not  immediately  fatal,  may  give  rise 
to  endocarditis,  and,  more  remotely,  to  disorganization  of  the 
valves ;  to  softening  and  ulceration  of  the  heart,  or  to  aneurism 
of  its  walls.  Finally,  embolism  of  the  systemic  or  pulmonary 
arteries  may  likewise  arise  from  this  cause. 

The  prognosis  is  always  unfavourable,  whether  the  wound  be 
penetrating  or  not ;  a  fatal  result  may,  and  generally  does,  fol- 
low wounds  of  the  parietes  of  the  heart  implicating  a  coronary 
artery,  the  opinion  of  Senac  to  the  contrary  notwithstanding. 
Where  primary  hemorrhage  is  not  fatal,  the  proximate  or  re- 
mote consequences  usually  dead  to  early  dissolution. 

Chassaignac  mentions  a  case  in  which  the  apex  of  the  heart 
was  torn  off  by  a  pistol-ball.  There  was  no  external  haemorrhage 
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or  haemoptysis;  but  the  patient  died  of  pericarditis  on  the  fifth 
day.* 

Nevertheless,  examples  of  complete  recovery  from  wounds  of 
the  heart  have  been  fully  authenticated.  Brugnoli,  of  Bologna, 
gives  the  case  of  a  man  who  was  stabbed  with  a  knife  in  the  left 
side  of  the  chest,  and  died  nineteen  years  and  seven  months  sub- 
sequently. A  scar  was  found  on  the  anterior  wall  of  the  right 
ventricle,  and  the  corresponding  parts  of  the  septum  ventriculo- 
rum  and  mitral  valve,  so  that  the  heart  must  have  been  all  but 
transfixed.-j- 

Mr.  Callender  has  likewise  recorded  an  example  of  recovery- 
after  a  deep  wound  of  the  heart.  A  young  man  who  had  a 
needle  fixed  in  his  coat,  had  it  driven  into  his  chest  in  a  scuffle. 
Nine  days  afterwards  he  applied  at  St.  Bartholomew's  Hospital, 
complaining  of  palpitation  and  pain  extending  from  the  apex  of 
the  heart  to  the  left  axilla,  and  along  the  inner  side  of  the  left 
arm  as  far  as  the  elbow.  Chloroform  was  administered,  and  an 
incision  having  been  made  in  the  fifth  intercostal  space,  where  a 
slight  prominence  was  felt,  a  needle,  nearly  two  inches  long,  was 
extracted.  The  point  of  the  needle  had  manifestly  been  deeply 
fixed  in  the  apex  of  the  heart,  for,  after  the  "  eye  "  had  been  ex- 
posed by  division  of  the  superficial  structures,  it  described  curves 
forwards  and  inwards,  corresponding  to  the  movements  of  the 
heart.  Pain  ceased  immediately  on  the  removal  of  the  needle, 
a  single  drop  of  blood  only  oozecl  from  the  puncture,  and  perfect 
recovery  followed  at  the  end  of  four  weeks. 

Bullets  may  be  encysted  in  the  substance  of  the  heart  for 
many  years.  Balch  reports  a  case  where  a  bullet  was  lodged  in 
the  heart  for  twenty  years,  +  and  Professor  Hamilton,  of  New 
York,  gives  another,  in  which  a  bullet  lay  in  the  apex  of  the 
heart  for  thirty  years.§ 

Latoni  gives  the  following  case.  A  soldier  received  a  gun-shot 
wound  in  the  chest,  from  the  effects  of  which  he  completely  re- 
covered.  Six  years  afterwards  he  died  of  a  disease  unconnected 

*  Gazette  des  JJdpit.  September  4th,  1858. 

t  Presse  M&d.  Belg.,  July  20th,  18G2. 

%  American  Journal  of  the  Medical  Sciences,  July,  1361. 

§  Medical  Times  and  Gazette,  January  26th,  1867. 
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with  Iris  former  injury.  At  the  examination  of  the  body,  a  bullet 
was  found  encysted  in  the  wall  of  the  right  ventricle,  near  the 
apex  of  the  heart,  and  resting  upon  the  septum  ventriculorum.* 
Finally,  in  the  hearts  of  animals  of  chase,  and  in  game  of  various 
kinds,  bullets  have  been  found,  which  must  have  been  lodged  in 
the  substance  of  the  organ  for  a  considerable  period,  without  caus- 
ing permanent  impairment  of  the  health  or  activity  of  the  animal. 
Of  this,  the  case  of  the  stag  mentioned  by  Harvey,  in  the  heart 
of  which  a  bullet  was  found  lodged,  furnishes  an  example. 

Dupuytren  insists  upon  the  possibility  of  superficial  wounds 
of  the  heart  not  giving  rise  to  serious  haemorrhage,  owing  to  the 
peculiar  arrangement  of  the  fibres  by  which  such  wounds  are 
likely  to  be  rendered  valvular. f  In  contrast  to  such  wounds,  Mr. 
Adams  {  directs  attention  to  those  implicating  the  aorta  or  pul- 
monary artery,  which  are  invariably  and  rapidly  fatal,  from  the 
absence  of  any  such  arrangement  of  their  fibres  by  which  hae- 
morrhage  from  them  could  be  arrested.  In  support  of  this 
statement,  he  quotes  the  case  of  a  young  woman  who  died  from 
a  penetrating  wound  of  the  aorta  by  a  needle,  one  hour  after  the 
accident.  Three  or  four  punctures  were  found  in  the  aorta,  half 
an  inch  above  the  valves.  The  pericardium  contained  about  a 
pint  of  clotted  blood.  § 

In  such  cases  as  those  above  mentioned,  in  which  foreign 
bodies  are  lodged  in  the  substance  of  the  heart,  acute  thoracic 
inflammation,  even  though  apparently  the  most  trivial,  is  likely 
to  assume  a  very  unfavourable  character  and  prove  rapidly  fatal. 
Injury  to  the  lung  or  pleura  most  seriously  aggravates  the  clanger 
of  wounds  of  the  heart. 

In  the  treatment  of  wounds  of  the  heart,  exploratory  probing 
should  be  scrupulously  avoided,  as  likely  to  be  mischievous,  by 
dislodging  clots,  and  favouring  a  return  of  haemorrhage. 

The  positive  indications  are,  firstly,  to  favour  the  formation  of 
a  clot  in  the  wound,  with  the  view  of  staying  the  further  loss  of 
blood;  secondly,  to  prevent  its  dislodgment  when  formed;  and, 

*  Diction  de  Med.  et  de  Chirurg.  Pratiques,  torn,  iv.,  p.  258. 
t  Lecons  Orales. 

X  Dublin  Medical  Press,  April  3rd,  1861. 
1st,  imal  CirCUhr'  JanUary  25th' ' 1860  ;  and  BMin  EoSPital  Gazetle>  ^bruary 
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thirdly,  to  watch  for,  and  promptly  meet,  symptoms  of  inflam- 
mation. 

With  the  first  mentioned  object  in  view,  ice  should  be  ap- 
plied over  the  wound,  which  must  be  quickly  closed,  and  not 
afterwards  disturbed,  unless  great  dyspnoea  occur,  or  other  evi- 
dence of  copious  haemorrhage  into  the  pericardium  be  pre- 
sented. In  that  case  it  may  be  necessary  cautiously  to  remove 
the  clots,  which  impede  the  motions  of  the  heart.  Foreign  bodies 
should  be  carefully  removed,  without  violence,  and,  as  far  as 
possible,  without  causing  further  loss  of  blood.  Complete  rest 
should  be  enjoined,  and  restorative  measures  cautiously  adopted 
in  view  of  the  danger  of  secondary  haemorrhage  from  reaction. 
Acetate  of  lead  should  be  given  to  favour  coagulation,  and  mor- 
phia, by  the  mouth  or  sub-cutaneously,  to  moderate  nervous 
excitement.  Leeches  may  be  necessary  to  avert  or.  subdue  sub- 
sequent inflammation,  but  general  blood-letting  should  be  de- 
precated. With  the  same  object  in  view,  mercury  should  be 
given.  In  the  after  treatment  of  the  case,  it  may  be  necessary 
to  remove  serous  effusion  from  the  pericardium  by  mechanical 
means  ;  but,  this  should  be  done  with  caution,  considering  the 
danger  of  secondary  haemorrhage  from  disturbance  of  the  clot  iu 
cases  still  recent,  and  of  exciting  primary  or  secondary  inflam- 
mation. 

The  weapons,  or  implements,  with  which  wounds  of  the  heart 
have  been  inflicted  are  of  the  most  varied  character.  Thus, 
knives  of  various  kinds,  swords,  bayonets,  stilettoes,  cobbler's 
awls,  sharp  iron  bars,  reaping-hooks,  needles,  thorns,  fish-bones, 
and  fractured  ribs,  have  been  the  agents  employed,  or  accidentally 
brought  into  requisition. 

Mr.  Adams  gives  the  particulars  of  a  case  of  wound  of  the 
heart  by  a  fractured  rib.  The  subject  of  the  accident  was  the 
riding  mare  of  a  medical  man.  The  animal,  whilst  moving  at  a 
rapid  pace,  fell  under  its  rider,  a  heavy  man,  but  was  able  to  re- 
sume the  journey.  Twenty-five  minutes  afterwards  it  staggered 
and  fell,  and  quickly  died  in  convulsions.  A  double  fracture  of 
one  of  the  left  ribs  was  found,  and  the  sharp  end  of  the  detached 
fragment  had  entered  the  pericardium,  and  wounded  the  coro- 
nary vein,  whence  a  fatal  haemorrhage  had  proceeded.* 

*  Loco  citat. 
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Fischer  -ives  a  table  of  452  cases  *  87  of  which  he  divides  into 
three  categories,  according  to  the  period  of  advent  of  syncope. 
Of  these  87  cases,  syncope  was  immediate  m  30,  and  lasted 
from  two  minutes  to  four  hours ;  in  38  instances,  collapse  was 
postponed  for  a  short  period;  in  19  instances  it  was  still  later 
in  appearing,  and  was  due  probably  to  dislodgment  of  the  clot; 
it  occurred  in  a  few  cases  so  late  as  the  twenty-eighth  day,  when 

it  was  fatal.  . 
In  reoaid  to  seat  of  injury,  Jamain,  as  quoted  by  West,  gives 

the  particulars  of  121  cases. 


OF  THESE,  THE 

Eight  ventricle  was  wounded  in     ...  ...    43  instances. 

Left  ventricle    ...  ...  •••  —  28 

Right  auricle 

Left  auricle       ...  ...  •••  2 

Point  and  base  of  heart    ...  •••  •••  ^ 

Interventricular  septum    ...  •••  •••  2 

Both  ventricles  ...  ...  •••  •••  ^ 

Both  auricles 

Left  auricle  and  ventricle  destroyed 
Whole  heart  destroyed 
Coronary  artery  ... 

Without  precise  definition  of  seat    ...  •••  5 

With  no  information  as  to  site       ...  •••  12 

121 

Of  Olivier's  61  cases,  the  right  ventricle  was  the  seat  of  injury 
in  23,  and  the  left  ventricle  in  12  instances. 

The  following  Table,  intended  to  show,  first,  the  seat  of  in- 
jury ;  secondly,  the  nature  of  the  wound ;  thirdly,  the  period  of 
subsequent  survival  of  the  patient ;  fourthly,  the  immediate  cause 
of  death ;  and,  fifthly,  the  proportion  of  recoveries,  has  been  con- 
structed from  the  statistics  of  Mr.  West,  the  records  of  the 
Dublin  Pathological  Society,  and  from  TJie  Medico- Chirurgical 
Transactions  of  London,  conjointly. 


*  Holmes'  Suryery,  second  edition,  vol.  ii. 
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The  subject  of  malformations  of  the  heart  would  be  more  ap- 
propriately discussed  in  a  special  treatise  on  pathology,  than  in 
a  work  designed  mainly  to  present  a  clinical  exposition  of  car- 
diac disease.  However,  it  demands  some  notice,  both  because  it 
is  the  necessary  complement  of  any  work  on  this  subject  de- 
signed to  be  even  approximately  complete,  and  because  it  repre- 
sents a  disturbing  element  in  diagnosis. 

Andral  and  Paget  have  classified  congenital  malformations  of 
the  heart  under  the  three  heads  of  "  defective"  "  excessive"  and 
"  perverted  "  development. 

Peacock,  whose  work*  constitutes  the  great  repertory  of  our 
knowledge  of  this  subject,  following  Breschet,  adopts  the  divi- 
sion into  "misplacements,"  "malformations,"  and  "irregulari- 
ties," both  in  regard  to  the  heart  and  the  great  vessels  connected 
with  it. 

Misplacements  are  of  two  kinds ;  viz.,  (a)  within  the  thorax ;  - 
and  (b)  outside  the  thorax. 

Malformations  he  regards  as  essentially  due  to  arrest  of  de- 
velopment, and  he  classifies  them  according  to  the  period  of  foetal 
life  at  which  the  arrest  occurs,  into  :  (a)  Those  due  to  arrest  of 
develojDment  from  the  fourth  to  the  sixth  week;  scarcely  any 
trace  of  the  septum  between  the  right  and  left  chambers  as  yet 
existing,  the  aorta  and  pulmonary  artery  imperfectly  evolved,  or 
the  primitive  arterial  trunk  even  still  retained,  (p)  Those  which 
arise  from  arrest  of  development  occurring  from  the  sixth  to  the 
twelfth  week ;  the  septa  being  imperfectly  formed,  and  the  aorta 
and  pulmonary  artery  more  or  less  perfectly  developed,  (c)  Those 
which  are  due  to  arrest  at  a  still  later  period;  the  septa  being  com- 
plete, and  the  origin  of  the  vessels  normal,  but  in  which  from 
disease,  the  ordinary  post  partum  changes  have  not  taken  place. 

"  Irregularities  "  are  of  two  kinds  ;  viz.,  (a)  those  arising  from 
premature  closure  of  the  foetal  passages,  and  (&)  from  anomaly 
in  the  number  or  form  of  the  valves. 

Imperfection  of  the  pericardium  has  been  illustrated  by  several 
cases  recorded  by  Bristowe,  Baly,  Peacock,  and  others.  In  these 
the  pericardium  was  represented  by  a  crescentic  fold,  placed 
usually  behind  the  heart ;  it  is  the  product  of  arrested  develop- 

*  Malformations  of  the  Human  Heart,  second  edition,  1866. 
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ment  of  the  pericardium  from  the  sheath  of  the  great  vessels,  in 
the  direction  downwards. 

A  biloculate  condition  of  the  heart  has  been  repeatedly  met 
with.  In  some  cases  rudimentary  septa  existed,  and  one  or  two 
ventricular  vessels  were  always  found.  When  only  one,  it  cor- 
responded to  the  aorta  or  pulmonary  artery,  according  to  the  ven- 
tricle represented  by  the  vessel  actually  present ;  and  from  this 
single  vessel  systemic  or  pulmonic  branches  were  given  off,  as 
the  case  might  be. 

In  triloculate  hearts  there  are  two  auricles  and  one  ventricle, 
the  auricular  septum  being  imperfect,  and  that  of  the  ventricles 
either  entirely  absent  or  rudimentary.  There  are,  in  such  cases, 
usually  two  auriculo-ventricular  openings,  but  sometimes  only 
one.  Most  frequently  two  vessels  arise  from  the  common  ven- 
tricle ;  but,  occasionally  one  only  is  so  given  off,  representing  the 
aorta,  and  from  this  the  pulmonic  vessels  are  supplied  with  blood 
through  the  ductus  arteriosus.  Patients  with  this  anomaly  have 
lived  to  the  age  of  twenty  years. 

In  the  quadriloculate  heart,  the  auricular,  or  the  ventricular 
septum,  or  both,  may  be  imperfect.  The  defect  is  most  fre- 
quently found  in  the  "undefended  space"  at  the  base  of  the  in- 
terventricular septum,  where  naturally  the  wall  consists  only  of 
two  layers  of  endocardium,  some  fibrous  tissue  on  the  left  side, 
and  a  few  muscular  fibres  on  the  right.  In  this  situation  the 
opening  is  usually  triangular,  but  occasionally  it  is  oval  or 
round.  The  aorta  and  the  pulmonary  artery  are  distinct,  but 
the  latter  is  often  rudimentary,  the  pulmonary  vessels  being  de- 
rived from  the  ductus  arteriosus.  The  foramen  ovale,  as  well  as 
the  ductus  arteriosus,  may  be  pervious ;  the  ventricular  septum 
is  misplaced,  usually  deviating  to  the  left,  so  that  the  aorta 
arises  in  part  or  wholly  from  the  right  ventricle,  and  the  latter 
chamber,  having  imposed  upon  it  the  duty  of  carrying  on  the 
double  circulation,  is  greatly  thickened  and  dilated,  whilst  the 
left  ventricle  is  imperfectly  developed  or  rudimentary. 

Hunter  was  of  opinion,  and  Peacock  likewise  holds,  that  the 
primitive  defect  consists  in  contraction  of  the  pulmonary  artery, 
in  consequence  of  which  the  septum,  stiU  incomplete,  is  pushed 
to  the  left  by  the  great  pressure  of  the  blood,  whilst  the  aorta  is 


\ 


ATRESIA  OF  THE  PULMONARY  ARTERY. 


777 


drawn  to  the  right,  the  passage  of  blood  preventing  the  comple- 
tion of  the  septum. 

Meckel,  on  the  contrary,  maintains  that  defect  and  deviation 
of  the  septum  are  the  primary  anomalies  ;  the  blood  of  the  right 
ventricle,  finding  a  ready  escape  through  the  aorta,  the  pulmo- 
nary artery  remains  undeveloped. 

The  obstruction  may  be  located  at  the  infundibulum,  and  con- 
sist of  thickening  of  the  endocardium  and  hypertrophy  of  the 
muscular  wall ;  it  may  exist  at  the  arterial  ring,  from  contrac- 
tion of  the  fibrous  zone ;  at  the  free  edges  of  the  valves  by  co- 
hesion of  the  segments,  or  in  the  artery  beyond  the  valves. 

An  example  of  perforate  interventricular  septum,  unaccom- 
panied by  any  other  lesion  of  the  heart,  has  been  published  by 
Dr.  Habershon .*  The  subject  was  a  man,  aged  fifty-four,  of  in- 
temperate habits.  He  was  attacked  with  cough,  dyspnoea,  and 
haemoptysis,  after  exposure  to  cold ;  dropsy  quickly  followed.  A 
systolic  murmur  was  heard  to  the  right  of  the  sternum,  at  the 
ensiform  cartilage,  and  in  the  left  axilla  and  back.  After  the 
man's  death,  a  funnel-shaped  opening,  a  quarter  of  an  inch  in 
diameter,  was  found  in  the  base  of  the  septum  ventriculorum. 
That  a  current  passed  through  this  opening,  from  the  left  to  the 
right  side,  was  concluded  both  from  the  conformation  of  the 
passage,  and  from  certain  markings  exhibited  by  a  fibrinous  de- 
posit upon  the  adjacent  segment  of  the  tricuspid  valves.  In  re- 
ference to  cases  of  this  kind,  Dr.  Habershon  remarks,  that  the 
patients  may  enjoy  tolerably  good  health  fill  an  attack  of  bron- 
chitis deranges  the  pulmonary  circulation. 

Atresia  of  the  pulmonary  artery  may  be  due  to  the  presence 
of  a  septum  or  diaphragm  at  the  orifice,  or  to  atrophy  and  closure 
of  the  vessel  itself.  In  such  cases,  the  ventricular  septum  may 
be  incomplete ;  the  aorta  communicating  with  the  right  ven- 
tricle, and  carrying  on  the  pulmonary  circulation  through  an 
open  ductus  arteriosus,  the  right  ventricle  being  hypertrophied, 
and  the  left  auricle  and  ventricle  atrophied.  These  cases  are  the 
most  numerous.  In  other  instances  the  ventricular  septum  is 
complete,  whilst  the  foramen  ovale  is  open,  and  through  it  and 
the  ductus  arteriosus  the  pulmonary  circulation  is  carried  on ; 

*  Guy's  Hospital  Reports,  vol.  xvii.,  1872. 
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but  when,  in  these  cases,  the  ductus  arteriosus  is  impervious,  the 
circulation  is  maintained  through  supplementary  branches  from 
the  aorta  or  left  subclavian  artery  supplied  directly  to  the  lungs, 
or  through  dilated  bronchial  arteries.  In  these  latter  cases  the 
right  ventricle  is  only  rudimentary,  and  closure  of  the  pulmo- 
nary artery  took  place,  presumably,  after  completion  of  the  sep- 
tum ventricidorum. 

The  subjects  of  these  malformations  rarely  survive  even  for  a 
few  days  ;  but,  in  one  such  instance  at  least,  life  has  been  pro- 
longed to  the  tenth  month. 

Partial  or  complete  closure  of  the  right  and  left  auriculo-ven- 
tricular  orifices,  and  of  that  of  the  aorta, .  but  not  in  the  same 
subject,  have  been  repeatedly  demonstrated.  Where  the  tricus- 
pid orifice  was  partially  or  totally  obstructed,  the  circulation  was 
carried  on  through  an  open  foramen  ovale  and  ductus  arteriosus, 
the  latter  receiving  its  supply  through  the  aorta.  In  cases  of 
obliteration  of  the  mitral  opening,  the  passage  of  blood  was  from 
the  left  to  the  right  auricle ;  the  foramen  ovale  and  ductus  arte- 
riosus being  patulous,  and  the  latter  receiving  its  blood  from  the 
aorta  by  inversion  of  the  current,  as  in  the  former  case,  whilst 
the  aorta  arose  from  the  right  ventricle. 

"Where  the  aortic  opening  was  closed,  the  circulation  had  been 
carried  on  from  the  left  to  the  right  ventricle  through  an  im- 
perfect ventricular  septum,  and  thence  through  a  patent  ductus 
arteriosus  into  the  descending  aorta ;  here  the  current  was  divi- 
ded into  two  portions,  one  conducted  upwards  through  the  arch 
and  into  its  branches,  and  the  other  downwards.  The  subjects 
of  these  malformations  usually  die  within  a  few  days  of  birth. 

Premature,  closure  of  the  foramen  ovale  and  of  the  ductus  arte- 
riosus is  not  rare,  but  both  lesions  are  seldom  witnessed  in  the 
same  subject. 

In  the  former  case,  the  right  auriculo-ventricular  opening,  and 
that  of  the  pulmonary  artery,  are  very  large,  the  right  auricle  is 
dilated,  and  the  right  ventricle  dilated  and  hypertrophied ;  the 
left  auricle  and  ventricle  are  hypertrophied,  the  cavity  of  the 
latter  nearly  obliterated,  and  the  left  auriculo-ventricular  open- 
ing proportionately  reduced  in  diameter.  The  systemic  circula- 
tion, which  is  highly  venous,  is  carried  on  mainly  through  the 
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ductus  arteriosus.  Infants  so  affected  have  lived  only  a  few 
hours. 

When  the  ductus  arteriosus  has  been  prematurely  closed,  the 
foramen  ovale  has  remained  open,  and  the  ventricular  septum 
imperfect.  In  such  cases  the  right  ventricle  freely  communi- 
cates with  the  aorta;  both  are  very  large,  as  likewise  are  the  tri- 
cuspid orifice  and  the  right  auricle,  whilst  the  left  cavities  are 
much  reduced.  A  minute  driblet  of  blood  is  supplied  to  each 
lung  through  the  corresponding  lateral  branch  of  the  pulmonary 
artery  Persons  so  affected  rarely  live  beyond  a  few  days.  In 
some  instances  life  has  been  prolonged  to  several  months,  and  in 
one  case  to  sixteen  years. 

Patency  of  the  foramen  ovale  may  arise  from:  (a)  disproportion 
between  the  opening  and  the  valve ;  this  may  be  the  consequence 
of  absolute  enlargement  of  the  opening,  of  imperfect  development 
or  absence  of  the  valve,  or  of  both  combined ;  (5)  from  perfora- 
tion of  a  valve  otherwise  competent ;  (c)  from  laxity  of  a  well 
formed  and  fully  proportioned  valve,  owing  to  excessive  length 
of  the  cornua ;  and  (d)  from  simple  non-adhesion  of  the  valve. 

Examples  of  the  first  three  kinds  are  rare,  and  are  associated 
with  other  serious  malformations  of  the  heart,  whilst  instances  of 
the  last  are  sufficiently  common. 

Doctor  Mayne  has  recorded  an  interesting  case  of  imperfection 
of  the  inter-auricular  septum,  the  result  of  congenital  deficiency 
of  the  operculum  at  the  foramen  ovale.  A  female,  aged  thirty- 
five  years,  suffered  from  cardiac  distress,  accompanied  by  obscure 
cardiac  symptoms.  There  was  wandering  pain  in  the  chest, 
accompanied  with  palpitation  and  short  dry  cough,  and  the 
countenance  was  pale  (not  cyanotic).  Eespiration  was  tranquil. 
The  pulse  was  regular,  soft,  small,  and  ranging  from  80  to  90 
in  the  minute.  The  patient  was  lethargic,  and  slight  exertion 
quickened  the  pulse  and  the  respiration.  The  jugular  veins 
were  not  distended,  nor  did  they  pulsate,  and  there  was  no 
dropsy.  Perspiration  was  constant  and  offensive,  but  other  ex- 
cretions were  scanty ;  appetite  indifferent.  General  pulmonary 
resonance  ;  respiratory  murmur  feeble,  and  but  slightly  aug- 
mented by  deep  inspiration  or  by  coughing  ;  no  rales  ;  precordial 
dulness  extended ;  cardiac  rhythm  normal,  and  no  fremitus.  A 
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loud  bruit  de  soujjlet,  accompanying  the  first  sound,  was  localized 
at  the  sternal  end  of  the  left  fourth  costal  cartilage.  The  second 
sound  was  distinct  and  normal.  The  patient  lived  two  years 
subsequently,  and  died,  suddenly,  whilst  crossing  the  court  yard 
of  the  hospital. 

The  right  auricle  was  found  to  be  thick,  and  of  twice  its  nor- 
mal capacity ;  an  opening  as  large  as  a  half-crown  piece  existed 
in  the  septum  auricularum.  The  edges  of  this  opening  were 
smooth,  and  not  even  the  rudiment  of  a  valve  existed  in  con- 
nexion with  it.  The  vense  cavas  were  small,  the  tricuspid  orifice 
was  large,  and  the  right  ventricle,  which  alone  formed  the  apex 
of  the  heart,  was  dilated  and  thickened.  The  pulmonary  artery 
and  its  orifice  were  very  large.  The  left  auricle  was  of  the  usual 
size,  but  the  pulmonary  veins  were  large.  The  left  ventricle  was 
small,  and  its  walls  were  thin.  The  mitral  orifice  was  contracted, 
and  the  mitral  valve  thickened.  The  aortic  orifice  was  small,  and 
the  valves  healthy.  The  ductus  arteriosus  was  pervious.*  In 
this  case  contraction  of  the  mitral  orifice  was  evidently  the  pri- 
mary malformation,  and  the  blood  must  have  circulated  from 
the  left  to  the  right  side  of  the  heart,  through  the  open  foramen 
ovale,  whilst  a  very  minute  quantity  only  passed  through  the 
left  ventricle. -f- 

In  reference  to  the  foregoing  most  interesting  case,  Dr.  Mayne 
remarks,  that  the  feeble  character  of  the  respiratory  murmur  was 
most  probably  to  be  attributed  to  the  arterial  quality  of  the 
blood  circulating  through  the  lungs.  In  this  opinion  I  quite 
concur.  From  the  rhythm  and  seat  of  the  murmur  heard,  and 
the  small  quantity  of  blood  that  must  have  passed  through  the 
mitral  orifice  at  each  systole  of  the  left  auricle,  I  conclude  that 
the  murmur  was  due  to  the  passage  of  a  current  from  the  left 
into  the  right  auricle,  through  the  open  foramen  ovale.  In  that 
case,  however,  I  would  have  expected  that  its  rhythm  should 
have  been  presystolic. 

Peacock  holds  that  closure  of  the  foramen  ovale  is  due  partly 
to  contraction  of  the  opening,  and  partly  to  shortening  and  ap- 
proximation of  the  cornua,  by  the  oblique  and  horizontal  bands 

*  Dublin  Journal  of  Medical  Science,  vol.  i.,  1841,  and  Proceedings  of  the  Dublin 
Pathological  Society,  vol.  ii.,  p.  35. 

+  See  J.  F.  Meckel,  Tabulce  Anatomico-Pathologicce ,  fig.  iii.,  plate  i. 
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of  muscular  fibre  described  by  Senac  as  intersecting  the  cornua, 
and  running  across  the  valve  parallel  to  its  free  margin.  The 
contraction  of  these  fibres  results  partly  from  distension  of  the 
left  auricle  after  birth,  and  in  some  degree  also  from  stimula- 
tion by  contact  of  arterial  blood. 

Persistence  of  the  ductus  arteriosus  may  result  from:  (a)  obstruc- 
tion in  the  lungs  at  the  time  of  birth ;  the  foramen  ovale  will  in 
this  case,  be  likewise  open  ;  (6)  obstruction  at  the  left  auriculo- 
ventricular  opening  ;  the  foramen  ovale  is  also  open  in  this 
case  ;*  and  (c)  obstruction  at  the  orifice  of  the  aorta,  or  in  the 
descending  portion  of  that  vessel,  the  ventricular  septum  being 
also  defective. 

Excess  or  deficiency  in  the  number  of  the  semilunar  valves  may 
arise  from  congenital  malformation,  or  from  subsequent  disease. 
The  former  is  less  frequent,  and,  when  present,  it  is  usually 
found  at  the  pulmonic  orifice.  Of  41  such  cases  reported  by 
Peacock  to  the  Pathological  Society  of  London  in  1851,  9  only 
were  examples  of  excess  in  the  number  of  segments,  and  8  of 
these  were  located  at  the  orifice  of  the  pulmonary  artery. 

Excess  in  the  number  of  segments  seldom  gives  rise  to  obstruc- 
tion, and,  scarcely  ever,  to  incompetency  of  the  valves.  Excess 
is,  therefore,  less  often  associated  with  serious  organic  disease 
of  the  heart  than  is  defect  in  the  number  of  segments,  the  latter 
being  very  seldom  met  with  unaccompanied  by  the  general  re- 
sults of  valvular  obstruction  or  incompetency. 

The  valves,  both  auriculo-ventricular  and  arterial,  may  be  re- 
presented by  a  single  curtain  with  a  round  or  triangular  aperture; 
or  by  two  segments,  one  of  which  is  duplicate  by  fusion.  Dis- 
ease may,  however,  give  rise  to  corresponding  changes. 

Atrophy  of  the  valves,  by  defect  of  the  fibrous  layer,  or  of  the 
serous  investment  at  the  free  edges,  may  also  be  met  with. 

Irregularity  in  the  origin,  course,  and  distribution  of  the  aorta 
and  pulmonary  artery  is  rare.  The  vessels  have  been  found  trans- 
posed, the  aorta  arising  from  the  right,  and  the  pulmonary  artery 
from  the  left  ventricle.  This  condition  is  usually  associated  with 
patency  of  the  foramen  ovale  and  ductus  arteriosus,  and  with  an 
imperfect  state  of  the  septum  ventriculorum.    It  may  or  may 

*  Vide  Dr.  Mayne's  case,  antea. 
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not  be  accompanied  by  complete  transposition  of  the  viscera- 
more  frequently  it  is  not  so  accompanied. 

The  most  common  anomaly  of  these  vessels  consists  in  partial 
or  complete  closure  of  the  aorta  at  the  point  of  junction  of  the 
ductus  arteriosus  ;  the  lower  portion  of  the  body  being  supplied 
with  blood,  wholly  or  in  part,  through  the  latter  vessel. 

Defect  or  redundancy  of  the  vence  cavm,  and  of  the  coronary 
vessels,  and  irregularities  in  their  course  and  connexions,  are  rare. 

Cyanosis,  cyanopathia,  morbus  coeruleus,  or  the  blue  disease,  lias 
been  attributed  by  pathologists  to  two  different,  though  fre- 
quently associated,  causes;  namely,  general  venous  congestion, 
and  intermixture  of  the  venous  with  the  arterial  blood. 

The  former  doctrine  was  propounded  by  Morgagni,  and  sup- 
ported by  Corvisart,  Louis,  Laennec,  Cruveillier,  Valleix,  Hasse, 
Eokitansky,  J oy,  and  Moreton  Stille\  The  latter,  by  Dr.  Hun- 
ter, Meckel,  G-intrac,  Paget,  Williams,  Hope,  J.  Crampton,  and 
Walshe  ;  also,  with  some  modification,  by  Bouillaud  and  Porget. 
Peacock  adopts  the  former  view,  which  is  also  mine. 

Peacock  attributes  the  greater  degree  in  which  cyanosis  is 
manifested  in  cases  of  malformation,  to  its  being  in  such  cases 
congenital ;  the  integument  being  thinner,  and  the  capillaries 
more  dilatable  in  the  infant  than  at  a  later  period  of  life. 

Cyanosis  is  most  frequently  congenital,  or  exhibited  in  the  first 
years  of  life.  In  the  latter  case  it  is  either  developed  gradually, 
or  manifested  quite  suddenly.  In  mature  age,  however,  it  may 
be  primary ;  it  is  then  the  result  of  shock,  or  of  a  severe  blow 
upon  the  chest.  According  to  Stille*  it  has  been  met  with  in 
association  with  the  following  lesions  and  anomalies. 

1.  Dilatation  and  hypertrophy  of  the  right  chambers  of  the 

heart. 

2.  Contracted  state  of  the  left  chambers. 

3.  Heart  with  only  one  cavity. 

4.  Heart  with  two  cavities,  an  auricle  and  a  ventricle. 

5.  Heart  with  three  cavities,  two  auricles,  and  one  ventricle, 

6.  Persistence  of  the  foramen  ovale,  or  a  cribriform  auricular 

septum. 

7.  Perforation  or  absence  of  the  ventricular  septum. 

*  American  Journal  of  (lie  Medical  Sciences,  new  series,  vol.  viii.,  1844. 
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8.  Dilatation  of  the  aorta. 

9.  Obstruction  at  the  orifice  of  the  pulmonary  artery  from 
contraction,  or  from  adhesion  or  deficiency  of  the  valves  ; 
from  cartilaginous  or  other  growths  at  the  orifice;  or 
from  closure  by  membranous  septa. 

10.  Persistence  of  the  ductus  arteriosus. 

11.  Contraction  of  right  auriculo-ventricular  opening. 

12.  Transposition  of  the  aorta  and  pulmonary  artery. 

13.  Origin  of  these  vessels  from  one  ventricle. 

14.  Origin  of  these  vessels  by  a  common  trunk. 

15.  Aorta  supplying  heart  and  upper  limbs,  and  pulmonary 

artery  supplying  remainder  of  body. 

16.  Aorta  giving  off  the  pulmonary  branches. 

He  has  examined  upwards  of  80  cases,  and  adverts  to  5  out  of 
this  number,  in  which  cyanosis  existed,  without  any  lesion  or 
defect  which  would  admit  of  intermixture  of  the  venous  and 
arterial  blood.    He  arrives  at  the  following  general  conclusions. 

1.  There  is  no  proportion  between  cyanosis  and  the  degree  in 

which  the  blood  is  mixed. 

2.  Complete  admixture  of  the  blood  may  take  place  without 

cyanosis. 

3.  Cyanosis  depends  essentially  upon  any  cause  which,  acting 

at  the  centre  of  the  circulation,  is  competent  to  produce 
capillary  venous  congestion. 

The  most  frequent  cause  is  obstruction  of  the  pulmonary  artery, 
which,  in  some  form,  existed  in  all  the  cases  collected  by  him, 
except  9 ;  in  these,  an  equivalent  condition  was  found  in  the 
existence  of  other  organic  lesions. 

Out  of  a  total  of  40  cases  of  congenital  cyanosis,  the  pulmo- 
nary artery  was  partially  obstructed  or  impervious  in  28. 

In  reference  to  the  duration  of  life  in  the  congenital  cases, 
Stille  remarks  that  death  took  place  before  the  age  of  twenty 
years  in  27  instances  out  of  40. 

I  am  decidedly  of  opinion  that  cyanosis  depends  essentially 
upon  capillary  venous  congestion,  to  whatever  cause  this  may  be 
due ;  and  in  holding  this  opinion  I  am  happy  to  find  myself  in 
accord  with  two  such  eminent  writers  as  Drs.  Stille'  and  Peacock. 

It  may  be  due  to  causes  apparently  the  most  opposite,  but  all 
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leading  directly  or  indirectly  to  systemic  venous  congestion.  I 
have  known  it  to  be  caused  by  patency  of  the  foramen  ovale ; 
serous  effusion  into  the  pericardium  and  both  pleura; ;  enlarge- 
ment of  the  thyroid  gland,  both  benign  and  malignant;  and  aneu- 
rism of  the  ascending  aorta  opening  into  the  descending  cava. 

The  case  just  alluded  to  (see  "Aneurism,"  case  of  Michael  W.), 
presented  the  most  remarkable  example  of  cyanosis  which  I  have 
witnessed.  The  upper  part. of  the  body  of  the  patient,  a  young 
man,  was  literally  black,  as  if  it  had  been  thickly  smeared  over 
with  dilute  ink. 

Even  in  cases  of  congenital  malformation  of  the  heart,  leading 
inevitably  to  admixture  of  the  venous  with  the  arterial  blood,  it 
will  be  found,  that  although  the  ordinary  condition  of  the  body 
is  one  representing  an  imperfect  circulation  in  respect  to  tempe- 
rature, ability  to  bear  cold,  tint  of  cutaneous  and  mucous  surface, 
and  activity  of  secretion  and  of  mental  faculties,  yet  that  cya- 
nosis, or  positive  blue  discoloration  of  the  surface,  is  presented 
only  when  the  mind  or  body  is  under  excitement,  i.e.,  when 
general  venous  congestion  is  produced  by  quickened  circulation. 

Irrespectively  of  cyanosis,  which  is  a  symptom  of  much  too 
general  import  to  possess  any  special  diagnostic  value,  congenital 
malformation  of  the  heart,  involving  direct  communication  be- 
tween  its  opposite  sides,  is  characterized  by  certain  general  fea- 
tures which  can  scarcely  be  misunderstood.  These  are  indicative 
of  a  circulation,  not  only  feeble  and  imperfect,  but  liable  to  par- 
oxysmal derangement  of  an  aggravated  character.  Thus,  the 
temperature  is  below  the  normal  standard,  secretion  is  sluggishly 
performed,  the  mental  faculties  are  dull,  the  surface  is  pallid  or 
dusky,  and  the  temper  is  either  singularly  passive,  or  morbidly 
irritable.  Under  excitement  of  any  kind  which  is  capable  of 
quickening  the  circulation,  the  surface  of  the  body,  and  especially 
that  of  the  face  and  neck,  becomes  swollen  and  livid,  the  breath- 
ing rapid  and  laboured,  and  the  action  of  the  heart  tumultuous; 
convulsive  seizures,  not  unfrequently  fatal,  are  of  ordinary  oc- 
currence, under  such  circumstances. 

Sir  Dominic  Corrigan  exhibited  before  the  Dublin  Pathological 
Society*  the  heart  of  a  girl,  aged  eleven  years,  who  had  been 
cyanosed  at  intervals  from  her  birth.    The  foramen  ovale  was 

*  January  9th,  1858. 
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patent.  During  the  patient's  last  illness  it  was  remarked  that 
cyanosis  appeared  only  when  she  sat  up  ;  in  the  recumbent  pos- 
ture the  colour  of  the  surface  was  natural.  This,  he  remarks, 
together  with  the  absence  of  capillary  congestion,  distinguishes 
true  cyanosis  from  that  due  to  simple  congestion. 

A  murmur  may,  under  these  circumstances,  be  likewise  de- 
veloped, the  rhythm  and  site  of  which  will  depend  upon  the 
lesion  actually  present.  I  do  not  think  a  murmur  is  necessarily 
associated  with  patency  of  the  foramen  ovale.  I  have  not  met 
with  a  single  example  of  it  which  was  clearly  traceable  to  this 
anomaly  as  its  cause.  On  the  contrary,  the  three  subjoined 
cases,  in  each  of  which,  as  judged  by  the  symptoms  and  the  post 
mortem  appearances,  a  direct  and  free  passage  of  blood  from  one 
auricle  to  the  other  must  have  taken  place  whilst  the  patient 
was  under  observation,  afford  negative  evidence  of  the  strongest 
kind. 

Doctor  J.  W.  Ogle  furnishes  some  valuable  evidence  on  this 
point*  He  gives  a  list  of  62  hearts  examined  with  reference 
to  the  state  of  the  foramen  ovale.  In  13  of  these  the  passage 
was  imperfectly  closed  ;  it  varied  in  size  from  a  fissure  or  chink 
clue  to  non-adhesion  of  the  valve,  to  an  oval  or  round  aper- 
ture admitting  the  tip  of  the  little  finger.  In  none  of  these  cases 
was  there  evidence  of  ulceration,  or  appearance  of  rupture  of 
the  valve,  to  account  for  the  opening.  The  ages  of  the  patients 
varied  from  sixteen  to  sixty  years,  the  greater  number  being 
between  thirty  and  forty  years.  Murmur  was  not  noted  in  con- 
nexion with  any  of  these  cases,  except  one ;  in  that  solitary  in- 
stance the  murmur  was  diastolic,  loudest  at  the  root  of  the  aorta, 
and  manifestly  clue  to  inadequacy  of  the  aortic  valves,  which  was 
proved  by  post  mortem  examination  to  have  existed.  In  6  of 
these  13  cases,  in  all  of  which  death  was  caused  by  various 
diseases  unconnected  in  several  instances  with  the  organs  of  cir- 
culation, the  heart  had  been  carefully  examined  during  life,  and 
it  is  positively  averred  that  no  murmur  whatever  existed. 

A  seventh  example  of  similar  import  is  quoted  from  Dr.  Ogier 
Ward.  It  was  that  of  an  infant  which  died  from  symptoms  of 
suffocation  eleven  clays  after  birth,  having  been  previously  cya- 

*  British  Medical  Journal,  June  13th,  1857. 
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notic ;  on  this  account  the  heart  and  lungs  were  carefully  auscul- 
tated, but  no  murmur  was  detected.  A  congenital  communica- 
tion between  the  trachea  and  oesophagus  was  found  after  death. 
The  pulmonary  artery  was  dilated,  and  the  ductus  arteriosus  and 
foramen  ovale  were  patent. 

As  regards  the  treatment  of  cases  of  malformation,  little  needs 
to  be  said.  It  may  be  briefly  summed  up  in  the  general  rule,  to 
avoid  all  causes  of  excitement,  maintain  a  moderate  temperature, 
promote  the  secretions,  administer  nutritious  and  digestible  food, 
and,  where  congestion  is  extreme  and  threatens  life  by  its  excess, 
to  draw  blood  in  moderate  quantity,  by  means  of  one  or  two 
leeches.  Due  precaution  should  be  observed  against  dangerous 
or  fatal  haemorrhage,  owing  to  the  debility  of  the  patient,  and 
the  occasional  difficulty  of  arresting  the  bleeding. 

Subjoined  are  the  details  of  three  examples  of  this  condition. 

Case  LXXI. — Cyanosis ;  Partial  Suppression  of  Arterial  Piilse 
in  the  Eight  Side  of  Head  and  Neck,  and  Bight  Upper  Ex- 
tremity;  General  Dropsy ;  Death.  Fatty  Degeneration  of 
the  Heart ;  Concentric  Hypertrophy  of  the  Left  Ventricle ; 
Patency  of  the  Foramen  Ovale. 

Kate  B.,  aged  twenty-five  years,  was  received  into  hospital, 
February  24th,  1865.  For  some  years  previously  her  breathing 
had  been  short,  and  six  weeks  prior  to  admittance  she  caught 
cold  and  had  cough  with  expectoration ;  after  a  few  days  her 
breathing  was  greatly  oppressed,  and  her  feet  began  to  swell 
For  three  months  she  had  not  menstruated.  Decubitus  was  ex- 
clusively sinister.  The  face  was  bloated,  and  of  a  purple  colour, 
feet  and  legs  swollen,  right  hand  and  forearm  also  cedematous, 
ascites,  suffocative  cough  with  mucous  expectoration.  Expira- 
tion prolonged.  Pulse  132.  The  impulse  of  the  heart  was  rather 
vigorous,  but  regular,  and  its  sounds  were  normal.  The  supra- 
clavicular fossae  were  obliterated  on  both  sides,  and  on  the  right 
side  especially  the  jugular  veins- were  greatly  distended,  but 
without  pulsation ;  the  apex  of  the  lung  was  very  prominent 
above  the  clavicle,  and  the  superficial  veins  of  the  shoulder  and 
chest  were  distended  on  the  same  side.    On  the  left  side  of  the 
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neck  there  was  venous  pulsation.  The  chest  was  universally 
resonant,  and  crepitant  rales  were  everywhere  audible.  A  blis- 
ter was  applied  to  the  chest,  and  small  doses  of  ammonia  and 
spirit  of  chloroform  were  given. 

On  the  26th,  the  observation  was  made  that  carotid  pulsation 
could  not  be  felt  on  the  right  side,  whilst  it  was  distinctly  per- 
ceptible on  the  left.  (Edema  had  disappeared  from  the  right 
hand,  but  continued  in  the  forearm.  The  bases  of  both  lungs 
were  crepitant,  but  not  dull  on  percussion.  Over  the  right  cla- 
vicle and  sub-clavicular  space  there  was  a  shade  of  dulness 
There  was  no  difference  between  the  right  and  left  radial  pulse, 
or  in  the  pupils,  and  no  impairment  of  voice. 

March  6th.  Pulse  in  left  arm  120  and  weak;  scarcely  to 
be  felt  on  the  right.  Face  greatly  congested,  especially  on  the 
right  side,  and  carotid  pulsation  scarcely  detectable  by  the  finger 
or  the  ear  on  that  side,  whilst  it  was  strong  and  visible  on  the 
left.  Over  the  left  apex  of  the  heart  there  was  a  faint  systolic 
murmur,  but  this  was  not  elsewhere  audible.  Patient  generally 
weaker,  cough  more  troublesome.  Urine  free  from  albumen. 
The  following  mixture  was  now  given :  Sulph.  quinise,  grs. 
sij ;  Sulph.  morphias,  gr.  j  ;  Acid,  sulphur,  dil,  1T\_x ;  Aquas  font, 
q.  s.  ad  Svj.  A  tablespoonful  to  be  taken  every  third  hour,  to- 
gether with  four  ounces  of  wine  within  the  same  period.  It  was 
manifest  that  pressure  was  being  made  upon  the  arteria  and 
right  vena  innominata  by  some  solid  body. 

7th.  Arteries  on  left  side  of  neck  bounded  with  great  vio- 
lence, but  no  pulsation  existed  on  the  right  side.  Death  took 
place  in  the  course  of  that  day. 

The  body  was  examined  ten  hours  after  death.  The  thoracic 
viscera  were  alone  inspected.  There  were  some  old  adhesions  of 
the  right  lung,  and  in  the  apex  of  the  left,  which  was  puckered  on 
the  surface,  a  small  mass  of  cretified  tubercle  was  found.  There 
were  about  two  pints  of  serum  in  the  left  pleural  cavity,  and  about 
half  that  quantity  in  the  right.  The  bronchial  membrane  was  con- 
gested. A  mass  of  enlarged  lymphatic  glands  occupied  the  upper 
portion  of  the  anterior  mediastinum,  and  was  found  to  press  upon 
the  arteria  and  right  vena  innominata,  and  upon  the  descending 
cava.    This  circumstance  afforded  the  only  rational  explanation 
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of  the  partial  congestion  and  oedema  of  the  right  side,  and  of  the 
partial  suppression  of  pulse  in  the  right  carotid  and  subclavian 
arteries.    The  heart  was  somewhat  enlarged  in  its  transverse  di- 
ameter, and  its  apex  was  blunted  by  excessive  growth  of  the 
left  ventricle.  The  right  cavities  were  normal  as  to  capacity  and 
thickness  of  walls.     The  left  ventricle  was  greatly  hypertro- 
phied,  its  wall,  a  little  below  the  base,  being  one  inch  thick,  and 
its  cavity  contracted.    The  substance  of  the  heart  was  pale  in 
section,  and  some  muscular  fibres  from  the  left  ventricle,  ex- 
amined microscopically,  were  found  in  the  medium  stage  of  fatty 
degeneration.   The  fibres  retained  their  normal  outline,  but  were 
composed  almost  entirely  of  fat  molecules.    In  a  few  situations, 
transverse  striae  were  faintly  visible.  The  valves  were  all  healthy 
and  competent.    The  interior  of  the  aorta,  throughout  the  arch,  , 
presented  white  streaks,  as  in  the  early  stage  of  atheromatous 
change.    By  an  oversight  on  the  part  of  my  resident  pupil,  the 
roots  of  the  great  cervical  vessels,  with  the  adjacent  glands,  were 
not  preserved  for  examination.    The  foramen  ovale  was  widely 
patent ;  the  valve  existed,  but  it  was  shrunken,  and  incompetent 
to  close  the  opening. 

On  the  day  preceding  death,  and  on  that  clay  only,  a  faint 
murmur  of  systolic  rhythm  was  heard  over  the  left  apex.  No 
murmur  Was  elsewhere,  or  at  any  other  time  heard,  although  the 
patient  had  been  daily  and  carefully  examined.  This  murmur 
was  certainly  mitral  in  origin,  and,  according  to  my  view  as  pre- 
viously explained  (p.  219),  dependent  upon  mitral  inadequacy 
produced  by  yielding  of  the  walls  of  a  softened  left  ventricle  at 
the  acme  of  systole. 

The  case  may,  therefore,  be  classed  with  those  of  Dr.  Ogle,  as 
evidence  against  the  doctrine  of  systolic  murmur  from  patency 
of  the  foramen  ovale,  even  when  this  is  accompanied  by  actual 
passage  of  blood  directly  from  auricle  to  auricle.  Direct  transit 
of  blood  must  have  taken  place  in  this  case,  at  least  during  the 
few  last  weeks  of  life.    Of  similar  import  is  the  following  case : 
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Case  LXXII— Hyperemia,  of  the  Face  and  Nech;  Orthopnea  and 
Haemoptysis ;  General  Dropsy ;  Albuminuria;  Hyaline  and 
Fatty  Benal  Tube  Casts;  Weak  Action  and  Obscure  Sounds 
of  the  Heart,  but  no  Murmur;  Death.  Hypertrophy  with 
Dilatation,  and  Fatty  Degeneration  of  the  Left  Side  of  the 
Heart;  Widely  Patent  Foramen  Ovale;  no  Obstruction  on 
the  Bight  Side,  and  no  Valvular  Disease;  Congestion  of  the 
Liver  and  Kidneys. 

Mr.  L.,  aged  forty-nine  years,  of  strong  frame,  and  apparently 
of  robust  constitution,  was  admitted  into  hospital  as  a  private 
patient,  paying  a  stipulated  sum  for  his  support  and  attendance, 
on  the  14th  September,  1865  *  He  had  lived  freely,  but  had  not 
drunk  to  excess ;  he  had  not  had  gout  or  rheumatism,  neither 
of  which  was  hereditary  in  his  family.  For  several  years  pre- 
viously, he  had  experienced  shortness  of  breath  after  active  exer- 
cise, and  about  six  months  prior  to  admission  he  complained,  for 
the  first  time,  of  palpitation.  The  breathing  now  became  much 
oppressed,  the  lower  extremities  swollen,  and  he  spat  up  a  little 
florid  blood  on  two  or  three  occasions.  He  passed  some  weeks 
at  Harrogate,  where,  according  to  his  own  account,  a  physician 
whom  he  consulted  informed  him  that  he  was  the  subject  of 
functional  derangement,  but  not  of  organic  disease  of  the  heart. 

When  he  first  came  under  my  notice,  the  following  was  his 
condition.  Much  nervous  excitement ;  face  rather  florid,  but  not 
puffed ;  tongue  clean ;  bowels  constipated  and  distended  with 
flatus ;  and  some  liquid  in  the  sac  of  the  peritoneum.  Consider- 
able oedema  of  the  trunk,  scrotum,  and  lower  limbs.  Urine 
passed  in  moderate  quantity,  and  loaded  with  lithates ;  its  sp. 
gr.  was  l-020,  and  it  contained  some  albumen.  Pulse  120,  not 
strong,  but  regular,  and  equal  at  both  wrists.  Orthopncea,  but  no 
cough.  Precordial  dulness  extended,  especially  upwards.  No  car- 
diac impulse  to  be  felt ;  sounds  rather  dull  and  masked,  but  no 
murmur  to  be  heard.    The  base  of  the  right  lung  was  dull,  and 

*  The  arrangement  under  which  persons  in  affluence  were  received  into  the 
Mater  Misericordise  Hospital  as  "  private  patients  "  was  found  to  be  attended  with 
great  inconvenience,  and  was  much  abused  by  those  for  whose  benefit  it  was  in- 
tended ;  I  rejoice  to  add,  it  has  been  long  since  abolished. 
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here  respiration  was  associated  with  crepitus,  whilst  elsewhere 
percussion  and  respiratory  sounds  were  normal,  the  latter  some- 
what exaggerated  on  the  left  side.  There  was  marked  bulging  0f 
the  right  supra-clavicular  fossa,  to  which  the  patient  referred  as 
the  seat  of  occasional  pain  and  "  heating,"  the  former  extending 
down  the  right  side  and  arm.  The  swelling  was,  however,  reso- 
nant on  percussion,  yielded  loud  respiratory  sounds,  and  was 
manifestly  caused  by  ascent  into  the  neck  of  the  apex  of  the 
corresponding  lung.  Pupils  slightly  contracted  and  equal.  The 
case  was  deemed  very  obscure,  and  no  positive  diagnosis  was 
made.  A  diuretic  and  aperient  pill,  consisting  of  blue  pill,  squill, 
and  digitalis,  was  given  thrice  daily.  The  lower  and  back  part 
of  the  right  side  of  the  chest  was  dry  cupped,  the  use  of  liquids 
was  restricted,  and  perfect  rest  was  enjoined. 

On  the  18th  he  was  much  excited,  and  I  discovered  that  he 
had  secreted  whiskey  in  his  lock  up,  and  taken  about  a  pint  of 
it  in  the  course  of  the  preceding  night.  Had  spat  up  some  florid 
blood.  Prepuce  punctured,  and  discharged  a  large  quantity  of 
serum.  To  have  half  an  ounce  of  the  following  every  third  hour. 
1$.  Tinct.  colchici.,  n\cxx  ;  Potass,  acetat.,  grs.  cxx  p  Infusi  ca- 
lumbae,  q.s.  ad  3viij.  M. 

19th.  Medicine  not  taken ;  fully  a  pint  of  sherry  consumed 
since  yesterday,  despite  the  remonstrance  of  his  attendants.  Col- 
chicum  was  now  prescribed  in  form  of  pill,  in  combination  with 
blue  pill  and  compound  squill  pill. 

20th.  Had  passed  a  sleepless  night,  owing  to  pain  and  spasm 
in  lower  part  of  right  side,  extending  to  the  liver.  Urine  passed 
in  moderate  quantity ;  it  was  amber-coloured,  acid,  sp.  gr.  1-020, 
and  contained  a  good  deal  of  mucus ;  it  exhibited  under  the  mi- 
croscope octohedral  crystals  of  oxalate  of  lime,  a  few  epithelial 
cells  studded  with  fat  granules,  some  hyaline  tube  casts  set 
sparsely  with  oil  dots,  and  one  of  small  size  with  perfect  epithe- 
lium.   Is  much  quieter,  and  feels  better.    Faeces  devoid  of 

biliary  pigment. 

25th.  Spasm  in  region  of  heart  last  night.  Urine  increased 
in  quantity  to  three  pints,  alkaline,  and  of  sp.  gr.  1-015.  To 
have  ox  gall,  blue  pill,  and  co.  squill  pill  in  combination ;  after- 
wards a  Seidlitz  powder,  and  to  be  dry  cupped  over  the  heart. 
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Within  the  succeeding  few  days  copious  effusion  of  serum  into 
the  pericardium  took  place,  causing  great  increase  in  the  area  of 
precordial  dulness,  which  extended,  on  the  2nd  October,  up  to  the 
second  intercostal  space.    Under  the  operation  of  a  blister,  and 
still  more  in  consequence  of  an  abundant  discharge  of  serum 
i  through  several  small  openings,  formed  by  sloughing  of  the  in- 
;  tegument  of  the  legs,  this  was  much  reduced  on  the  4th,  and  at 
that  date  likewise  oedema  of  the  genitals  had  entirely  disap- 
peared.  The  urine  was  of  sp.  gr.  1-020 ;  it  was  usually  acid, 
but  occasionally  neutral,  and  once,  at  least,  decidedly  alkaline ; 
|  sometimes  clear,  frequently  loaded  with  lithates,  and  in  quantity 
i  about  two  pints  in  the  twenty-four  hours.    Bowels  generally 
constipated,  and  dejecta  light  in  colour.    During  the  last  few 
days  of  his  life  respiration  was  greatly  embarrassed,  whilst  the 
supraclavicular  prominence,  previously  noticed  on  the  right  side 
had  subsided.    Sounds  of  the  heart  rather  obscure. 

Death  took  place  on  the  5th  October,  consciousness  having 
been  retained  to  the  end. 

The  body  was  examined  ten  hours  after  death.  Abdomen. 
Slight  congestion  of  kidneys  and  of  liver,  the  latter  organ  being- 
somewhat  enlarged.  The  kidneys,  I  regret  to  say,  were  not  micro- 
scopically examined.  Thorax.  Eight  lung  engorged,  especially 
at  the  base,  and  dispersed  throughout  it  were  several  nodules  of 
extravasated  blood.  The  heart  was  in  excess  of  the  average  size; 
some  fat  on  the  surface.  The  foramen  ovale  was  patent,  admit- 
ting the  point  of  the  index  finger.  The  left  auricle  and  ventricle 
were  hypertrophied.  The  right  and  left  auriculo-ventricular 
orifices  were  much  dilated.  The  pulmonary  artery  was  some- 
what in  excess  of  the  usual  diameter,  but  of  normal  size  rela- 
tively to  the  ventricle.  The  aorta  was  of  average  size.  Ductus 
arteriosus  not  examined.  The  valves  were  all  healthy.  The 
muscular  structure  of  the  left  ventricle  exhibited  under  the 
microscope  complete  fatty  degeneration  of  the  fibres,  the  out- 
lines being  distinct,  whilst  of  the  greater  number  the  centres 
were  uniformly  clear  and  structureless,  presenting  a  few  trans- 
parent oil  dots.  In  many  fibres  the  latter  were  disposed  in 
linear  order,  some  within,  and  others  external  to  the  sarcolem- 
ma.   ISTo  strise  whatever  were  visible. 
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There  must  have  been  a  free  passage  of  blood  through  the 
open  foramen  ovale,  as  there  was  no  valve ;  the  current  had  most 
probably  set  in  from  the  left  to  the  right  auricle,  since  the  tint  of 
the  face  was  decidedly  arterial,  and  the  left  auricle  was  hyper- 
trophied.  There  was  primary  disease  of  the  kidneys,  and  hyper- 
trophy, with  consecutive  fatty  degeneration  and  dilatation,  of 
the  left  side  of  the  heart. 

The  following  case  affords  a  further  example  of  the  same 
kind ;  viz.,  of  passage  of  blood  through  the  foramen  ovale,  with- 
out murmur. 

Case  LXXIII. — Rapid  Pulse  and  Embarrassed  Respiration;  Tu- 
multuous Action  of  Heart ;  Crepitant  Rales  on  Right  Side; 
Death.  Tuberculosis  of  both  Lungs,  and  Right  Tubercular 
Pneumonia;  Patency  of  Foramen  Ovale  from  Non-Adlie- 
sion  of  Valve ;  Hypertrophy  of  Left  Ventricle ;  Valves  all 
Healthy. 

Eliza  K.,  aged  eight  years,  an  inmate  of  St.  Clare's  Orphanage, 
Harold's  Cross,  was  admitted  into  hospital  under  my  care,  May 
9th,  1866.  Had  been  delicate  from  birth,  and  a  fortnight  pre- 
vious to  admittance,  was  attacked  with  her  present  illness.  She 
moaned  constantly,  the  skin  was  hot  and  dry,  and  the  lips  were 
livid.  Pulse  158.  Eespiration  60.  The  action  of  the  heart  was 
tumultuous ;  there  was  much  tenderness  in  the  precordial  region, 
but  no  attrition-sound  or  cardiac  murmur  existed.  Over  the 
right  back  generally  there  was  crepitant  rale,  but  no  percussion- 
dulness,  and  very  slight  cough.  The  right  side  was  dry  cupped 
posteriorly,  and  then  poulticed  with  linseed  meal  and  mustard, 
and  small  doses  of  grey  powder  and  antimonial  powder  were 
given  every  third  hour. 

Owing  to  the  advent  of  diarrhoea  on  the  10th,  mercurial  in- 
unction was  substituted  for  the  preceding.  The  symptoms  were 
then  much  ameliorated. 

On  the  12th,  however,  respiration  was  again  greatly  embar- 
rassed. The  face  was  remarkably  congested,  and  of  a  leaden  hue. 
Pulse  168.  Eight  back  still  crepitant,  but  clear  on  percussion. 
A  blister  was  applied  here,  and  other  treatment  was  continued. 
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The  diagnosis  of  central  pneumonia  on  the  right  side,  and.  probable 
patencyof  the  foramen  ovale  was  now  made  ;  the  condition  of  the 
patient  was  most  unpromising. 

She  died  on  the  afternoon  of  that  day ;  and  twenty-four  hours 
subsequently  the  body  was  examined.  The  lungs  were  of  large 
volume,  gorged  with  blood,  and  studded  throughout  with  minute 
tubercle,  which,  in  the  right  lung,  had  become  aggregated  in  a 
few  places,  and  was  in  process  of  softening.  The  superior  and 
the  central  portions  of  the  right  lung  had  become  solid ;  they 
sank  in  water,  but  not  completely,  as  they  floated  in  contact 
with  the  bottom  of  the  vessel.  The  remainder  of  the  right,  and 
the  entire  of  the  left  lung,  though  engorged,  tuberculosed,  and 
retaining  the  volume  of  full  inspiration,  were  resonant  on  per- 
cussion, and  floated  in  water.  There  was  some  liquid  in  the 
pericardium.  A  large  mass  of  decolorized  fibrin  occupied  the 
right  auricle,  and  extended  into  the  right  ventricle.  The  fora- 
men ovale  was  patent.  The  spoon-shaped  extremity  of  a  large 
director  readily  passed  through  it  from  the  right  to  the  left 
auricle.  The  passage,  which  was  covered  by  a  valve,  well- 
formed  but  non-adherent  at  its  upper  margin,  led  obliquely  from 
below  and  from  the  right  side  upwards  and  to  the  left.  The  left 
ventricle  was  somewhat  hypertrophied.  The  valves,  both  arterial 
and  auriculo-ventricular,  were  all  in  a  healthy  condition.  The 
spleen  was  rough  upon  the  convex  surface,  and  partially  adhe- 
rent to  the  diaphragm,  on  which,  to  a  corresponding  extent, 
minute,  pale,  granular  deposits  of  lymph  were  observable.  The 
fiver  was  large  but  healthy,  as  were  likewise  the  kidneys. 

This  case  was  an  example  of  patency  of  the  foramen  ovale,  en- 
tailing upon  the  child  constitutional  delicacy,  but  not  giving  rise 
to  serious  consequences,  save,  indirectly,  by  favouring  tuberculi- 
zation of  the  lungs,  till  the  occurrence  of  acute  tubercular  pneu- 
monia. The  resistance  then  offered  to  the  pulmonic  circulation, 
by  causing  increased  blood  pressure  in  the  right  chambers,  deter- 
mined displacement  of  the  operculum,  and  so  caused  passage  of 
blood  directly  from  the  right  to  the  left  auricle.  Cyanosis  then, 
for  the  first  time,  appeared.  The  pulmonary  complication  was  the 
immediate  cause  of  death. 


CHAPTEE  VII. 


DISEASE  OF  THE  LINING  MEMBKANE  OF  THE  HEART. 

Undek  this  head  we  will  consider:  (a)  Endocarditis,  and  (b) 
Structural  Disease  of  the  Valves. 

Endocarditis  may  be  either  acute  or  chronic.  In  the  acute 
form  it  is  met  with  almost  exclusively  in  connexion  with  articu- 
lar rheumatism,  of  which  it  constitutes  the  most  formidable  com- 
plication. It  has  occurred  in  16  per  cent,  of  Dr.  Peacock's  cases, 
or  in  the  proportion  of  1  :  5-9  *  Bamberger  estimates  the  pro- 
portion at  1 : 20. 

It  occasionally,  though  very  rarely,  constitutes  the  only  mani- 
festation of  the  rheumatic  diathesis.  I  have  met  with  a  few  such 
examples  in  persons  decidedly  rheumatic,  as  evinced  by  previous 
attacks  of  the  disease  in  the  ordinary  form.  It  has  been  assumed 
also  that  acute  endocarditis  may  occur  in  the  simple  idiopathic 
form,  that  is,  unassociated  with  other  antecedent  or  concurrent 
cardiac  lesion,  and  not  attributable  to  any  of  the  usual  constitu- 
tional causes.  I  have  never  met  with  an  example  which  could 
be  fairly  adduced  in  support  of  this  doctrine,  and  I  question  its 
truth. 

It  is  not  to  be  doubted  that,  in  certain  cases,  pericarditis  may 
arise  from  exposure  of  the  body  to  cold,  when  over  heated.  Of 
this,  Dr.  Stokes  has  given  a  notable  example,  already  referred 
to  (p.  752).  It  occurred  in  the  person  of  a  young  gentleman 
who,  when  much  heated  from  athletic  exercise,  imprudently 
lay  clown  and  slept  upon  the  ground  without  having  dressed. 
But  of  endocarditis  from  this  or  any  similar  cause,  there  is  not, 
as  far  as  I  know,  an  authenticated  example  on  record. 

In  rheumatism,  the  liability  to  endocarditis  is  in  direct  pro- 
portion to  the  severity  of  the  articular  affection,  and  the  number 
of  joints  engaged ;  i  e.,  it  is  proportionate,  presumably,  to  the 

*  Medical  Times  and  Gazette,  August  2nd,  1873. 
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quantity  of  the  special  morbific  matter  actually  present  in  the 
blood.  Next,  in  point  of  frequency,  it  occurs,  although  not  so 
often  as  pericarditis,  in  connexion  with  Bright's  disease,  and  in 
this  association  it  is  usually  fatal.  It  occurs,  likewise,  very  fre- 
quently in  measles,  and  less  often  in  scarlatina,  small  pox,  puer- 
peral fever,  phlebitis,  and  pyaemia.  In  the  two  last  mentioned 
connexions,  the  right  side  of  the  heart  alone  is  usually  engaged. 

M.  Lancereaux  has  described  a  special  form  of  ulcerative  en- 
docarditis, which  is  produced,  as  he  believes,  by  paludal  miasm.* 
It  usually  engages  the  aortic  valves  in  the  first  instance,  but  may 
extend  to  the  mitral,  and  by  preference  to  the  anterior  segment. 
The  valves  become  swollen,  and  are  soon  studded  with  vegeta- 
tions, consisting  of  perishable  embryonic  tissue,  which  quickly 
undergoes  fatty  metamorphosis.    The  valves  are  then  softened, 
and  may  be  torn  by  the  pressure  of  the  blood;  they  may  un- 
dergo ulceration,  or  become  the  seat  of  aneurism.  Abundant  de- 
posit of  fibrin  takes  place  upon  the  damaged  valve;  this  may 
be  subsequently  wafted  by  the  blood  current  into  a  remote  vas- 
cular district,  constituting  arterial  or  capillary  embolism,  or  it 
may  undergo  fatty  change  and  disintegration,  the  molecular  de- 
tritus so  produced  becoming  a  further  source  of  blood  poisoning. 
In  the  tMbris  of  these  deposits  M.  Lancereaux  has  found  parasitic 
forms  resembling  vibrios.    The  symptoms  are  those  of  septicae- 
mia, and  the  disease  runs  a  rapid  course.  On  theoretical  grounds, 
he  suggests  the  use  of  phenic  acid  as  the  most  appropriate  treat- 
ment. 

I  have  not  met  with  a  case  of  endocarditis  traceable  to  the 
cause  mentioned  by  Lancereaux.  Examples  of  the  disease  of 
septic  or  pyasmic  origin,  are  not,  however,  of  unfrequent  occur- 
rence ;  but,  as  already  stated,  the  inflammation  is,  in  such  cases, 
usually  located  on  the  right  side  of  the  heart. 

"With  regard  to  the  relative  frequency  of  the  several  forms  of 
acute  inflammation  of  the  heart,  Dr.  Stokes  thinks  endo-peri- 
carditis  the  most  frequent ;  in  the  isolated  form,  however,  he 
considers  that  pericarditis  is  of  more  frequent  occurrence  than 
endocarditis.  Flint  and  Niemeyer  hold  the  opposite  opinion.  No 
doubt  if  all,  or  even  the  majority  of,  the  examples  of  valvular  dis- 

*  Archives  GMralca  de  M6decine,  Juin,  1873. 
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ease  were  admitted  as  evidence  of  antecedent  acute  endocarditis, 
the  preponderance  of  this,  in  an  isolated  form,  would  be  unques- 
tionable. But  at  least  one-half  the  cases  of  valvular  lesion  met 
with  in  practice  are  traceable  to  chronic  inflammation,  arising 
from  strain,  abuse  of  alcohol,  or  the  rheumatic  or  gouty  diathesis. 
It  should  be  likewise  borne  in  mind,  that  whilst  secondary  endo- 
carditis, or  chronic  valvular  disease  with  temporary  excitement 
of  the  heart,  may  be  readily  mistaken  for  acute  primary  endo- 
carditis, no  such  error  is  likely  to  be  committed  in  regard  to 
pericarditis,  which,  in  most  instances,  involves  adhesion  of  the 
pericardium  in  the  first  attack.  Hence,  a  liability  to  over  estimate 
the  actual  numerical  proportion  of  acute  primary  endocarditis ; 
whilst,  in  regard  to  pericarditis,  the  opposite  error  may  be  readily 
committed. 

A  further  element  of  derangement  is  furnished  by  the  occur- 
rence, by  no  means  infrequent,  of  a  soft  systolic  murmur  at  the 
apex  in  the  advanced  stages  of  atonic  rheumatism,  or  in  the 
early  period  of  convalescence,  not  from  endocarditis,  but  from 
simple  valvular  inadequacy  of  a  non-inflammatory  character, 
and  resulting,  according  to  very  high  authority,*  from  ataxy  of 
the  papillary  muscles.  I  believe,  however,  that  the  murmur  in 
question  arises  from  atony  and  partial  yielding  of  the  wall  of  the 
left  ventricle  at  the  acme  of  systole.  Excluding  all  such  cases 
as  those  just  referred  to,  and  admitting  for  comparison  only  ex- 
amples of  simple  acute  primary  endocarditis  on  the  one  hand, 
and  of  simple  acute  primary  pericarditis  upon  the  other,  I  have 
no  doubt  the  latter  preponderate  numerically. 

Acute  endocarditis  is  confined  in  extra-uterine  life  to  the  left 
side  of  the  heart,  cases  of  traumatic  and  septic  origin  being  ex- 
cepted ;  in  the  foetus  it  is  quite  as  strictly  limited  to  the  right 
side.  The  right  chambers  of  the  heart  were  primarily  and  exclu- 
sively affected  in  only  1  per  cent,  of  the  cases  brought  under  the 
notice  of  the  Pathological  Society  of  Berlin,  within  the  three 
years,  1868-71,  inclusive.  The  tricuspid  valves  were  alone  en- 
gaged in  the  proportion  of  1  per  cent.,  and  conjointly  with  other 
valves  in  the  proportion  of  10  per  cent. ;  the  pulmonary,  in  com- 
bination with  other  valves,  1  per  cent. ;  the  mitral  alone,  52  per 

*  Niemeyer. 
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cent.,  in  combination  with  other  valves,  85  per  cent. ;  the  aortic 
alone,  13  per  cent.,  in  combination  with  other  valves,  43  per 
cent.* 

After  birth,  the  contact  of  highly  oxidized  blood,  and  the 
strain  to  which  the  walls  and  valves  are  subjected  in  maintain- 
ing the  arterial  circulation,  are  supposed  to  furnish  an  adequate 
explanation  of  the  greater  proclivity  of  the  left  chambers  to 
acute  inflammatory  action.  On  the  other  hand,  I  incline  to 
attribute  the  greater  susceptibility  of  the  right  chambers  before 
birth,  to  the  circumstance  that,  at  this  period  of  life,  the  oxidized 
blood  from  the  placenta  is  passed  in  greatest  part  directly  to  the 
right  side  of  the  heart  through  the  ductus  venosus  and  ascending 
cava. 

The  valvular  portion  of  the  endocardium  is  that  which  is 
almost  exclusively  affected  in  endocarditis. 

Prom  the  records  of  the  Pathological  Society  of  Berlinf  it  ap- 
pears that,  of  300  examples  of  endocarditis  which  had  been  ex- 
hibited in  the  three  years  above  mentioned,  inflammatory  changes 
were  confined  to  the  valves  in  every  instance,  except  one.  The 
greater  liability  of  the  valves  to  the  invasion  of  acute  inflamma- 
tory disease  may  be  accounted  for,  in  part,  by  the  concentration 
of  the  blood  currents  at  the  orifices,  and  the  severe  friction  thence 
arising;  but,  chiefly  by  reference  to  the  strain  and  tension  to  which 
the  valves  are  subjected  during  ventricular  systole.  Taking  this 
last  mentioned  circumstance  into  consideration,  and  referring 
only  to  the  left  side  of  the  heart  as  the  ordinary  seat  of  endo- 
carditis, an  explanation  may  be  thereby  afforded  of  the  much 
greater  liability  to  attack,  of  the  mitral  than  of  the  aortic  valve. 
Indeed,  so  much  greater  is  the  liability  of  the  mitral  to  acute  in- 
vasion, that  acute  aortic  valvulitis,  save  as  a  result  of  mechanical 
injury,  must  be  regarded  as  exceedingly  rare,  and  quite  excep- 
tional. Hence  it  may  be  assumed  that  the  mitral  valve  is,  par 
excellence,  the  seat  of  acute  endocardial  inflammation. 

Of  the  pathogenesis  of  this  affection  in  acute  rheumatism,  of 
which  it  constitutes  so  frequent  and  so  grave  a  complication,  two 
different  theories  have  been  propounded. 

*  Edinburgh  Medical  Journal,  July,  1873. 
t  Loco  citat. 


798       DISEASES  OF  THE  LINING  MEMBKANE  OF  THE  HEART. 

Doctor  B.  W.  Eichardson  attributes  it  to  the  direct  contact 
of  blood  impregnated  with  lactic  acid,  the  product  of  chemical 
changes  in  the  lungs  during  respiration,  and  thence  conducted 
by  the  pulmonary  veins  to  the  left  side  of  the  heart.  The  ex- 
periments upon  which  he  bases  this  theory  were  performed 
upon  dogs,  cats,  and  rabbits,  and  consisted  in  the  injection  of  a 
10  per  cent,  solution  of  lactic  acid  into  the  peritoneum*  In 
these  experiments  the  auriculo-ventricular  valves  were  chiefly 
and  almost  exclusively  engaged;  the  semilunar  valves  being 
only  slightly  thickened,  but  not  sufficiently  to  interfere  with 
their  functions. 

Doctor  G.  Eeyher  questions  the  validity  of  Eichardson's  con- 
clusions, alleging  that  in  several  experiments  performed  by  him 
on  dogs,  apparently  healthy,  a  similar  condition  of  the  valves 
was  found  when  death  was  caused  by  the  injection  of  air  into 
the  jugular  veins,  or  by  poisoning  with  prussic  acid.  .  He  urges 
that  pathological  changes  in  the  heart- valves  of  dogs  are  of  fre- 
quent occurrence  idiopathically,  and  that  the  error  of  Eichard- 
son, and  of  Eauch,  who,  from  independent  experiments,  arrived 
at  the  same  conclusions,  arose  from  their  not  having  previously 
examined  the  hearts  of  healthy  dogs.  He  concludes  as  follows : 
"In  all  the  thirty-two  apparently  healthy  dogs  whose  hearts 
were  examined,  the  changes  observed  were  identical  with  those 
described  by  Eichardson  and  Eauch  as  the  result  of  lactic  acid 
injection. 

"As  Eichardson  and  Eauch  have  not  sufficiently  avoided 
sources  of  error  (owing  to  neglect  of  the  examination  of  healthy 
clogs),  their  investigations  are  of  no  value  in  support  of  the  sup- 
posed origin  of  endocarditis  from  the  injection  of  lactic  acid  into 
the  peritoneal  cavity  or  jugular  veins ;  consequently,  that  endo- 
carditis arises  from  an  accumulation  of  lactic  acid  in  the  blood 
remains  %wproven."-f- 

In  a  communication  of  great  practical  value,  Dr.  Balthazar  W. 
Foster,  has  recently  furnished  strong  clinical  evidence  in  sup- 

*  An  Experimental  Inquiry  on  Endocarditis  by  the  Synthetical  Method,  London, 
1353. 

f  British  and  Foreign  Medico-Chirurgical  Review,  January,  1862,  from  Virdioio's 
Archiv.,  band  xx. 
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port  of  the  lactic  acid  theory  of  acute  rheumatism.*  Two  men, 
suffering  from  diabetes  mellitus,  were  put  under  the  lactic  acid 
treatment  for  that  disease,  as  first  recommended  by  Dr.  Cantani, 
of  Naples.  In  the  first  of  these  cases,  no  less  than  six  successive 
invasions  of  acute  articular  rheumatism  followed  the  use  of  the 
lactic  acid  in  daily  quantities  varying  from  3ij  to  TT^xx.  The 
articular  pain  and  inflammation  subsided,  in  each  instance,  with- 
in twelve  hours  after  the  acid  had  been  stopped,  and  they  re- 
curred with  equal  regularity  within  the  same  period  after  its  use 
had  been  resumed.  In  the  second  case,  one  such  attack  followed 
the  use  of  the  acid,  and  promptly  subsided  when  it  was  given  up. 
Dr.  Foster  remarks:  "The  phenomena  corresponded  in  all  re- 
spects to  those  which  are  characteristic  of  acute  articular  rheu- 
matism. They  came  on  when  the  acid  was  taken,  and  ceased 
when  it  was  discontinued.  When  moderate  quantities  of  the 
acid  were  tolerated,  an  increase  in  the  dose  was  succeeded  by  the 
painful  inflammation  of  the  joints. 

"  Coinciding  with  the  development  of  the  articular  affection, 
was  the  appearance  of  perspiration,  at  first  only  slight,  but  after- 
wards, in  the  more  severe  attacks,  copious  and  acid.  These  facts 
have  dispelled  the  last  lingering  doubt  in  my  mind  as  to  the 
truth  of  the  lactic  acid  theory  of  rheumatism." 

According  to  Billroth  and  Weber,  the  blood  of  a  person  actu- 
ally suffering  from  fever,  of  whatever  kind,  acts  as  an  inflamma- 
tory irritant,  and  the  endocardium  is  in  a  preeminent  degree 
liable  to  inflammation  from  such  cause. 

The  period  of  an  attack  of  acute  rheumatism  at  which  endo- 
carditis is  most  frequently  manifested,  is  from  the  sixth  to  the 
ninth  day,  according  to  my  observation.  Fuller  extends  the 
period  from  the  sixth  to  the  twentieth  day.  Pleuritis  and  pneu- 
monia, though  frequently  associated  with  pericarditis  and  endo- 
pericarditis,  are  .of  comparatively  rare  occurrence  in  connexion 
with  simple  endocarditis.  According  to  Fuller's  statistics,  one 
or  other  form  of  acute  pulmonary  inflammation  existed  in  the 
former  connexions  in  the  proportion  of  1:1'7,  and  1:1-4  respec- 
tively, and  in  the  latter  only  in  the  ratio  of  1  :  10. 

*  British  Medical  Journal,  December  23rd,  1871,  and  Clinical  Medicine,  1874 
p.  144. 
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Is  pulmonary  inflammation,  in  such  cases,  ever  in  reality  the 
primary  disease,  endocarditis  being  secondary  to,  or  dependent 
upon  it  ?  Niemeyer  is  of  opinion  that  such  is  the  case,  though 
very  rarely.  I  have  not  met  with  a  single  example  of  the  kind, 
out  of  the  many  hundreds  of  cases  of  acute  pulmonary  inflam- 
mation which  have  come  under  my  notice  during  the  past  eleven 
years,  since  I  became  connected  as  physician  with  a  large  hos- 
pital. 

Owing  to  the  fact  that  acute  endocarditis  is  not  fatal  in  the 
initial  stage,  the  opportunity  for  determining  the  structural  alte- 
rations attendant  upon  it  in  man  has  fallen  to  the  lot  of  very- 
few  observers ;  and  the  doctrine  held  upon,  this  subject  is  the 
result,  mainly,  of  induction  from  experiment  upon  inferior  ani- 
mals. 

Eichardson  states  that  when  the  animals  experimented  upon  by 
him  were  examined  within  a  period  of  ten  hours  after  the  intro- 
duction of  a  solution  of  lactic  acid  into  the  peritoneum,  the  tri- 
cuspid valve  was  found  to  be  highly  vascular  and  villous,  to  have 
lost  its  ordinary  polish  and  transparency,  and  to  have  exhibited 
minute  droplets  of  lymph  upon  the  free  margin.  Examined  at  a 
somewhat  later  period,  the  segments  were  tumid,  and  inadequate 
to  close  the  orifice,  and  yielded  an  opaque  and  viscid  exudation 
on  being  punctured.  At  a  still  more  advanced  period,  they  were 
dense  and  thickened,  but  less  swollen,  and  exhibited  beneath  the 
surface  a  layer  of  solid  fibrin,  and  masses  of  the  same  material 
deposited  upon  the  edges.  Finally,  they  were  found  to  have 
shrunk  and  become  inadequate  by  retraction  of  their  edges.  With 
regard  to  the  genesis  of  the  tissue-changes  which  characterize  the 
several  stages  of  acute  valvular  inflammation,  the  first  is  dis- 
tinguished by  congestion  of  the  vasa  vasorum,  proliferation  of 
the  connective  tissue  corpuscles,  and  consequent  thickening 
and  opacity  of  the  valve-curtains.  The  second  stage  consists 
in  efflorescence,  or  outgrowth  on  one  of  the  lamellae,  by  accu- 
mulation of  corpuscular  elements,  which  are  liable  to  undergo 
granular  metamorphosis,  and  subsequent  disintegration  and  de- 
tachment under  the  action  of  the  blood-current.  Hence  so 
called  ulceration  of  the  valve,  if  one  lamella  only  be  involved, 
or  perforation  if  both  lamellas  are  eroded. 
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Upon  the  corpuscular  outgrowth  previous  to  disintegration,  or 
upon  the  jagged  edges  of  the  ulcer  or  perforation  caused  by  this 
process  when  it  has  actually  occurred,  fibrin  is  precipitated  from 
the  blood,  forming  rugosities  or  vegetations,  which,  in  their  turn, 
are  liable  to  undergo  granular  metamorphosis  and  subsequent 
disintegration  under  the  friction  of  the  blood-stream.  Virchow, 
however,  denies  entirely  the  occurrence  of  fibrinous  precipita- 
tion, and  attributes  the  primary  changes  of  structure  to  corpus- 
cular proliferation  exclusively ;  a  view  which  is  unreservedly 
adopted  by  Memeyer. 

Other  changes  may  follow  the  primary  ulceration  of  the 
valves.  Thus,  valvular  aneurism  may  result  from  the  entrance 
of  blood  through  the  ulcerated  aperture  in  one  lamella,  and  the 
gradual  detachment  and  distension  of  the  other  into  the  form  of 
a  pouch ;  or,  a  still  more  exceptional  occurrence,  veritable  sup- 
puration may  take  place,  giving  rise  to  small  abscesses,  not  larger 
than  a  pin's  head.  Even  further  consequences  may  ensue :  soften- 
ing and  rupture  of  .the  chorda?  tendinese  (Law,  Memeyer) ;  lace- 
ration or  ulceration  of  the  endocardium  at  other  points  of  its 
surface,  leading  to  the  "  acute  consecutive  aneurism"  of  Breschet, 
or  the  "acute  aneurism"  of  Eokitansky,  if  the  ventricular  wall 
be  likewise  softened  by  extension  of  the  inflammatory  process ; 
adhesion  of  the  valve-segments  to  one  another,  or  to  the  wall  of 
the  ventricle  or  artery  as  the  case  may  be;  or  cohesion  and  fusion 
of  the  chorda?  tendinese. 

Agglutination  of  the  valves  and  tendinous  chords  by  acute  in- 
flammation is,  no  doubt,  the  cause  of  that  peculiar  form  of 
auriculo-ventricular  stenosis  known  as  "the  funnel-shaped" 
aperture.  Embolism  and  consequent  hasmorrhagic  infarction,  or 
metastatic  abscess  in  the  spleen,  the  kidneys,  the  liver,  the 
lungs ;  or,  in  the  brain,  haemorrhagic  foci  (capillary  apoplexy), 
localized  anaemia  and  softening  of  the  substance  beyond,  are 
possible  accidents  of  earlier  occurrence. 

An  immediately  fatal  result  is,  however,  very  seldom  wit- 
nessed in  acute  rheumatic  endo-  or  pericarditis.  I  have  not  met 
with  a  single  example  of  the  kind;  and,  of  71  cases,  only  3  were 
immediately  fatal  in  the  experience  of  Dr.  Peacock.  In  form- 
ing a  prognosis,  therefore,  the  remote  consequences  are  mainly, 
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and  all  but  exclusively,  to  be  considered.  These  are  of  the 
gravest  character,  and  may  be  included  under  the  three  heads 
of  valvular  obstruction,  valvular  inadequacy,  and  consecutive 
changes  in  the  walls  of  the  ventricles  or  auricles. 

The  symptoms  of  acute  inflammation  of  the  endocardium, 
where  the  muscular  substance  of  the  heart  is  not  in  some  de- 
gree involved,  a  contingency  of  rare  and  exceptional  occurrence, 
are  by  no  means  characteristic.  This  is  due  to  the  fact  that  they 
are  but  imperfectly  localized,  and,  being  of  a  general  and  febrile 
character,  they  are  masked  by  those  of  the  acute  fever  which 
constitutes  the  primary  and  the  principal  disease.  The  patient, 
however,  not  unfrequently  refers  to  the  region  of  the  heart  as  the 
special  seat  of  peculiar  discomfort  and  distress.  The  breathing 
is  in  some  degree  quickened ;  pressure  over  the  heart  is  not  well 
borne ;  its  action  is  somewhat  tumultuous,  and  decubitus  on  the 
left  side  is  avoided. 

Even  these  symptoms  are  occasionally  absent;  so  that  the 
physical  evidence  affords  the  only  positive  information  of  the 
presence  of  endocarditis.  This  consists  in  the  occurrence  with 
the  first  sound  of  the  heart  of  a  murmur  which,  in  the  majority 
of  instances,  is  located  at  the  apex,  and  but  very  rarely  heard 
at  the  base. 

Bouillaud  and  Skoda  lay  much  stress  upon  the  extension  of 
precordial  dulness,  associated  with  the  symptoms  of  engorgement 
of  the  right  side  of  the  heart,  as  evidence  of  endocarditis.  Such 
a  phenomenon  is,  no  doubt,  occasionally  witnessed,  but  only 
where  the  muscular  substance  of  the  heart  is  likewise  deeply 
and  seriously  involved ;  or  where,  without  this  complication,  en- 
gorgement of  the  right  chambers  arises  from  pulmonary  emphy- 
sema with  intercurrent  bronchitis.  Is  systolic  murmur  always 
present  where  endocarditis  exists  ?  And,  when  actually  present 
in  a  case  of  acute  rheumatism,  should  it  be  regarded  as  proof  of 
the  existence  of  endocarditis  ?  To  the  former  question  I  venture 
to  give  an  affirmative  but  qualified  answer,  and  to  the  latter,  a 
negative. 

It  has  repeatedly  happened  to  me,  in  making  my  daily  exami- 
nation of  the  heart  in  cases  of  acute  rheumatism,  to  find  a  faint, 
blowing,  systolic  murmur  at  the  apex,  which,  by  many,  woidd  be 
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regarded  rather  as  a  muffling  or  prolongation  of  the  first  sound, 
where  no  symptoms  or  signs  of  cardiac  complication  had  existed 
on  the  previous  day.  Most  frequently  this  has  coincided  with 
one  or  more  of  the  symptoms  already  mentioned  as  referable  to 
the  heart ;  but  occasionally,  though  rarely,  it  has  been  unattended 
by  any  of  these.  On  the  following,  or  on  the  second  day,  this 
faint  buzz  has  developed  into  a  veritable  bellows-murmur  accom- 
panying the  first  sound.  I  may  add  that,  the  adynamic  mur- 
murs of  convalescence  alone  excepted,  in  no  instance  has  it 
occurred  to  me  to  discover  in  the  progress  of  rheumatism  a 
fully  developed  murmur  suddenly  announced,  where  no  trace  of 
its  nascency  had  previously  existed ;  or  where  the  coexistence  of 
a  loud  pericardial  frottement  may  not  have  masked  it  at  that 
period  of  its  development. 

Doctor  Stokes  is  of  opinion,  that  in  the  state  of  typhoid  de- 
bility not  unfrequently  associated  with  endocarditis,  murmur 
may  be  suppressed  or  suspended.  No  doubt,  in  the  profound  de- 
bility preceding  dissolution  this  may  be  the  case  ;  but,  with  this 
exception,  I  have  not  met  with  an  example  of  complete  suppres- 
sion of  murmur,  where  endocarditis  was  subsequently  proved 
to  have  existed  at  the  time,  either  by  the  development  of  a  well 
pronounced  murmur,  or  by  post  mortem  evidence. 

The  coexistence  of  pericardial  effusion  may  suppress  an  endo- 
cardial murmur ;  but  the  positive  signs  of  the  presence  of  liquid 
would  forbid  a  negative  diagnosis  in  regard  to  endocarditis,  where 
murmur  had  not  been  previously  detected. 

Finally,  the  friction-sound  of  a  concomitant  pericarditis  may 
completely  mask  an  endocardial  murmur,  more  especially  at  an 
early  period,  when  the  latter  is  not  yet  well  pronounced.  In  the 
progress  of  the  compound  disease,  the  friction-sound  will  be 
definitively  suppressed  by  cohesion  of  the  opposed  surfaces  of 
the  pericardium,  whilst  the  valvular  murmur  will  be  heard,  per- 
haps for  the  first  time,  in  its  complete  intensity.  Thus,  the  signs 
of  pericarditis  and  of  endocarditis  proceed,  as  to  development,  in 
opposite  directions ;  the  former  towards  extinction,  and  the  latter 
towards  maximum  intensity.  But  the  circumstances  above  in- 
dicated would  not  warrant  the  inference  that  endocarditis  had 
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existed  without  murmur ;  they  would  only  show  that  it  had  at- 
tained a  certain  development  without  audible  murmur. 

The  associations  of  a  systolic  apex-murmur  in  acute  endocar- 
ditis, are  of  great  importance  in  regard  to  differential  diagnosis 
and  the  prospects  of  the  patient.  A  murmur,  accompanied  by  a 
first  sound,  and  a  regular  though  quick  and  weak  pulse,  indicates 
simple  endocarditis ;  but,  replacing  the  first  sound,  and  especially 
if  attended  with  a  failing  and  irregular  pulse,  such  a  murmur 
should  be  regarded  as  diagnostic  of  endo-myocarditis.  The  weak- 
ness of  the  left  ventricle,  consequent  upon  inflammation  of  its 
muscular  wall,  serves  to  explain  both  the  irregularity  of  the  pulse 
and  the  suppression  of  the  first  sound ;  the  valve  element  of  this 
sound  being  abolished  by  the  inflammatory  thickening  and  soft- 
ening of  the  mitral  curtains,  and  the  impulse  element  by  the  de- 
bility of  the  ventricle,  consequent  upon  similar  changes  in  the 
myocardium. 

In  acute  inflammatory  fever,  the  existence  of  an  endocardial 
murmur  must  not  be  regarded  as  proof  of  endocarditis.  It  may 
be  ansemic;  and,  if  localized  at  the  base  of  the  heart,  especi- 
ally at  the  left  base,  it  is  most  probably  of  this  character,  and  a 
careful  scrutiny  should  be  instituted  with  a  view  to  determining 
the  question.  The  absence  of  intrinsic  murmur  in  the  carotid 
arteries,  i.e.,  when  pressure  is  not  made  with  the  stethoscope 
sufficient  to  develop  a  murmur  in  these  vessels;  a  venous  hum  in 
the  jugulars  ;  and  the  diminution  of  intensity  of  the  endocardial 
murmur,  or  its  complete  suspension,  on  placing  the  patient  in  the 
sitting  posture,  may  be  regarded  as  proof  that  the  murmur  is 
anaemic.  If  the  patient  be  a  young  female,  the  foregoing  evi- 
dence in  favour  of  this  view  is  thereby  strengthened ;  but  even 
in  the  absence  of  this  circumstance  it  is  sufficient  for  the  posi- 
tive diagnosis  of  heemic  murmur.  The  murmur  may  be  due  to 
chronic  valvular  disease,  or  to  this  condition  with  secondary 
acute  endocarditis.  In  the  former  case,  the  outward  displace- 
ment of  the  apex,  and  the  absence  of  symptoms  of  recent  acute 
inflammation  of  the  heart,  constitute  sufficient  diagnostic  evi- 
dence, even  where  the  ordinary  consequences  of  chronic  inade- 
quacy of  the  mitral  valve  do  not  exist ;  namely,  pulmonary  and 
general  venous  congestion,  with  dropsy. 
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The  supervention  of  acute  endocarditis  on  chronic  valvular 
disease  is  more  difficult  of  diagnosis ;  indeed,  it  is  scarcely  re- 
cognizable with  certainty.  The  symptoms  of  a  recent  accession 
of  acute  inflammation  of  the  heart,  more  especially  increased 
embarrassment  of  breathing,  may  warrant  a  presumptive  diag- 
nosis ;  but,  the  physical  signs  being  already  appropriated  by  the 
chronic  disease,  a  more  positive  opinion  cannot  be  ventured. 
The  subsequent  course  of  the  illness  will,  however,  remove  this 
difficidty.  All  the  symptoms  and  signs  of  the  chronic  lesion  are 
aggravated  by  the  products  of  the  recent  affection. 

Acute  endocarditis  is  very  rarely,  if  ever,  especially  in  those  of 
intemperate  habits,  unaccompanied  by  inflammation  of  the  sub- 
stance of  the  heart  to  a  greater  or  less  extent ;  and  in  proportion 
to  the  depth  to  which  the  muscular  substance  is  involved,  the 
symptoms  assume  a  more  formidable  character.  To  this  circum- 
stance is  due  the  special  value  of  the  symptoms,  as  distinguished 
from  the  signs,  of  acute  endocarditis.  The  failure  of  the  pulse,  the 
restlessness  and  dyspnoea,  the  engorgement  of  the  right  cham- 
bers, rapid  enlargement  of  the  liver,  congestion  of  the  kidneys, 
oedema  of  the  lungs,  and  the  general  dropsy,  which  occasionally 
supervene  within  a  brief  period,  are  due,  not  to  endocarditis, 
but  to  its  complication,  myocarditis.  The  muscular  substance  of 
the  heart,  to  the  extent  to  which  it  has  been  implicated  in  the 
inflammatory  process,  will,  if  examined  shortly  after  the  acute 
attack,  be  found  sodden  and  of  a  dead-leaf  tint.  At  a  more 
remote  period,  it  exhibits  the  tissue-changes  characteristic  of 
fatty  degeneration.  Hence,  whether  viewed  in  regard  to  attend- 
ant symptoms,  or  remote  consequences,  the  gravity  of  endocar- 
ditis should  be  measured  by  the  extent  to  which  the  muscular 
substance  of  the  heart  is  judged  to  be  involved,  rather  than  by 
the  degree  of  inflammation  of  its  lining  membrane.  ,  Even  in 
the  most  favourable  cases,  however,  where  the  inflammation  is 
strictly  confined  to  the  endocardium,  representing  but  a  small 
percentage  of  the  total  number,  the  remote  prospect  for  the 
patient  is  eminently  discouraging.  The  valves  are  thickened 
and  in  the  first  stage  of  disorganization,  whether  by  morbid  de- 
velopment of  their  normal  elementary  structures,  or  by  deposit 
from  the  blood.    Hence,  retrogressive  changes  of  structure,  in- 
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volving  proportionate  incompetency  of  the  valves,  or  obstruction 
from  their  morbid  growth. 

In  the  opinion  of  some  writers,  a  process  of  tissue-change  in 
the  direction  of  cure  may  be  set  up  ;  the  hypertrophied  connec- 
tive tissue  of  the  valves  being  reduced  to  its  normal  proportions 
by  absorption,  and  the  deposit,  if  any,  disintegrated  and  de- 
tached by  the  blood  current,  to  be  subsequently  dissolved  and 
excreted.  I  cannot  subscribe  this  doctrine,  inviting  though  it  be. 
The  valves  of  the  heart  are  not  so  circumstanced  as  to  admit  of 
this  favourable  change.  They  are,  in  the  performance  of  their 
functions,  subject  to  the  pernicious  influence  of  three  forces  ope- 
rating alternately ;  namely,  motion,  friction,  and  tension,  which 
are  eminently  calculated  to  maintain  in  them  a  state  of  constant 
irritation  or  chronic  endocarditis,  necessarily  resulting  in  pro- 
gressive valvular  disorganization.  This  downward  progress, 
once  set  up,  may  be  restrained  or  retarded,  but  not  arrested  or 
reversed. 

Chronic  endocarditis  is  the  result  of  antecedent  acute  inflamma- 
tion of  the  endocardium,  which  leaves  some  thickening  of  the 
valves  in  the  line  of  their  mutual  contact.  This  thickening, 
under  the  continued  irritation  arising  from  motion,  tension,  and 
blood-friction,  increases  by  inflammatory  outgrowth  of  the  con- 
nective-tissue corpuscles,  and  subsequently,  having  undergone 
condensation  and  contraction,  may  become  calcified;  or,  more 
rarely,  it  may  pass  through  the  regressive  stages  of  fatty  change 
and  disintegration.  Hence,  extreme  disfigurement,  rather  than 
destruction  of  the  valves,  is  the  ordinary  result  of  chronic  endo- 
carditis. 

In  chronic  endocarditis,  the  muscular  substance,  if  the  in- 
flammation have  extended  to  it,  may  be  replaced  by  fibroid 
tissue  ;  and  this,  being  less  resisting,  may  yield  and  give  rise  to 
a  "  true  aneurism,"  the  "  chronic  aneurism"  of  Eokitansky. 

In  the  treatment  of  acute  endocarditis,  I  proceed  upon  the 
principle  of  moderate  local  depletion,  followed  by  mild  but 
rapid  mercurial  action.  Blood  is  drawn  cautiously  by  means 
of  leeches  applied  to  the  precorclium ;  and  from  day  to  day 
this  process  is  repeated,  till  the  urgent  symptoms  of  dyspnoea 
and  precordial  oppression  are  alleviated  or  subdued,  the  leeches 


TREATMENT  OF  ACUTE  ENDOCARDITIS. 


807 


being  succeeded  by  warm  cataplasms  over  the  heart.  I  have 
no  fear  of  increasing  the  debility  of  the  patient  by  these 
measures,  deeming  the  prompt  and  complete  arrest  of  inflam- 
matory action,  as  far  as  this  can  be  accomplished,  the  prime 
consideration.  In  view,  however,  of  the  necessarily  protracted, 
illness  of  the  patient,  I  deprecate  vigorous  depletion,  and  am 
satisfied  with  leeching,  being  gnicled  as  to  the  quantity  of  blood 
drawn,  and  repetition  of  procedure,  by  the  constitution,  age,  and 
actual  strength  of  the  patient.  The  pulse  is  usually  increased  in 
volume  and  diminished  in  rate  under  this  treatment,  whilst  re- 
spiratory distress  and  cardiac  pain  or  oppression  are  alleviated. 
Mercury  is  then  administered  rapidly,  but  in  minute  doses,  to 
the  point  of  producing  its  earliest  results ;  namely,  fcetor,  and  a 
metallic  taste.  Half  a  grain  of  calomel  with  a  grain  of  J ames' 
powder  is  given  every  half  hour,  or  every  hour,  according  to  the 
urgency  of  the  case,  as  first  suggested  and  practised  by  Dr.  Law; 
whilst  a  plaster,  composed  of  half  an  ounce  of  emplastrum  hy- 
drarg.  and  ten  grains  of  opium,  is  laid  over  the  heart,  as  recom- 
mended by  Dr.  Beale.  It  will  be  seen  that  I  eschew  the  heroic 
depletion  of  Bouillaud  upon  the  one  hand,  and  the  copious  exhi- 
bition of  mercury  recommended  by  Hope,  on  the  other.  Such 
extreme  measures,  directed  to  an  object  in  my  judgment  unat- 
tainable, namely,  the  complete  subdual  of  inflammation  of  the 
valves,  or  the  dispersion  of  their  endogenous  outgrowths,  are  not 
warranted  by  even  the  most  favourable  prospects  from  treatment. 

Whilst  discountenancing  the  heroic  line  of  procedure  just  no- 
ticed, I  can  by  no  means  subscribe  the  sceptical  doctrine  of  Nie- 
meyer  in  regard  to  the  alleged  inefficacy  of  all  modes  of  treatment. 
I  believe  that  whilst  it  is  eminently  irrational  to  propose  to  one's 
self  a  complete  cure  of  endocarditis  by  any  medicinal  agency, 
arrest  of  the  process  of  inflammation,  and  restriction  of  its  pro- 
ducts within  limits  compatible  with  partial  restoration  to  health, 
and  many  years  of  life,  is  attainable  by  the  plan  above  proposed. 
Examples  confirmatory  of  this  statement  will  be  found  among 
the  succeeding  cases.  To  allay  nervous  excitement,  and  procure 
sleep,  an  opiate  should  be  given  at  night ;  e.g.,  fifteen  to  twenty 
minims  of  Battley's  sedative,  or  a  grain  to  a  grain  and  a-half  of 
the  aqueous  extract  of  opium.    Subsequently,  when  the  acute 
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symptoms  have  subsided,  tonics  should  be  administered ;  and  of 
these  I  give  a  preference  to  quinine  and  strychnia,  with  or  with- 
out iron,  as  being,  in  my  judgment,  the  most  efficacious.  During 
the  treatment,  and  long  subsequently,  complete  repose  of  body 
and  mind  should  be  strictly  enjoined.  Alcoholic  stimulants  of 
the  stronger  kind  should  be  prohibited;  but  good  claret  and  mild 
bitter  beer  may  be  allowed  in  moderate  quantity.  The  diet 
should  be  nutritious  and  concentrated;  excess  of  liquids,  whether 
as  food  or  drink,  being  inadmissible,  owing  to  their  effect  in  tem- 
porarily increasing  the  volume  of  the  blood,  and  thereby  increas- 
ing the  strain  upon  the  walls  and  valves  of  the  heart. 

The  following  cases  are  presented  as  examples  of  endocarditis 
in  its  simple  and  in  its  complicated  forms : 

CASE  LXXIV. — Acute  Rheumatic  Endo-Myocarditis  ;  Recovery. 

Mrs.  C,  aged  about  twenty  years,  was  visited  by  me,  in  con- 
sultation with  Mr.  Cabill  of  Daine-street,  June  20th,  1871.  She 
had  an  attack  of  rheumatism  some  years  ago,  and  a  second  at 
Christmas,  1870.    Ten  days  previous  to  my  visit  she  had  a  third 
attack;  the  muscles  of  the  chest  and  the  joints  of  the  hands 
being  the  seat  of  inflammation.    On  the  eighth  day  of  illness, 
dyspnoea  with  cough  set  in,  and,  on  the  following  morning,  Mr. 
Cabill  diagnosed  endocarditis.    When  visited  by  me,  she  com- 
plained chiefly  of  weakness,  and  a  feeling  of  oppression  at  the 
precordium.    There  was  no  swelling  of  any  of  the  joints ;  and 
the  muscular  pains  had  been  alleviated  by  the  free  use  of  a  lini- 
ment of  aconite  and  laudanum,  and  a  flannel  swathe,  previously 
directed  by  Mr.  Cahill.    She  was  perspiring  freely ;  respiration 
was  laboured  and  accelerated ;  pulse  very  small  and  weak,  120 
in  the  minute,  but  regular.    There  was  slight  cough  without 
expectoration ;  the  urine  was  scanty,  and  deposited  lithates  in 
large  quantity.  Tongue  moist  and  coated ;  decubitus  indifferent ; 
no  vertigo,  delirium,  or  other  head  symptom.    The  bowels  were 
rather  relaxed,  and  she  complained  of  sore  throat ;  but  there  was 
no  external  swelling  of  the  neck.    The  action  of  the  heart  was 
rather  tumultuous ;  precordial  dulness  not  extended ;  apex-beat 
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in  the  normal  position,  and  here  a  very  soft  bellows-murmur 
replaced  the  first  sound;  this  murmur  was  likewise  audible  in 
the  left  axilla,  but  not  elsewhere.  At  the  base,  and  in  the  course 
of  the  aorta,  the  sounds  of  the  heart  were  normal,  and  no  fri- 
missement  anywhere  existed.  The  base  of  the  right  lung  was 
dull,  and  yielded  mucous  rales.  Ordered :  Four  leeches  to  pre- 
eordiurn,  to  be  followed  by  a  mercurial  and  opiate  plaster.  Two 
grains  of  grey  powder,  and  two  of  Dover's  powder  to  be  given 
every  second  hour ;  chest  to  be  dry-cupped  over  right  base,  and 
then  wrapped  in  cotton  wadding.  A  small  glass  of  champagne 
to  be  given  every  second  hour.  Liquid  food.  Chloral  and  opiate 
draught  at  night.  I  did  not  visit  this  lady  subsequently,  but  I 
learned  from  Mr.  Cahill  that  she  made  a  good  recovery. 

Kemarks:  Here,  as  in  all  cases  of  acute  endocarditis  where 
the  muscular  substance  of  the  heart  is  deeply  engaged,  the  mur- 
mur of  mitral  reflux  was  not  only  soft  and  blowing,  but  substitu- 
tive ;  the  impulse  element  of  the  first  sound  being  entirely  sus- 
pended by  the  softening  and  debility  of  the  muscular  substance 
of  the  heart  produced  by  inflammation,  and  the  valve  element 
muffled  by  thickening,  and  masked  by  the  eddy  of  reflux.  That 
the  implication  of  the  heart  was  of  recent  elate,  and  most  pro- 
bably coeval  with  the  last  attack  of  rheumatism,  is  shown  by  the 
normal  position  of  the  apex,  and  by  the  cardiac  symptoms  actu- 
ally present  at  the  date  of  examination. 

Case  LXXV. — Acute  Rheumatic  Pericarditis,  succeeded  four 
months  later  by  Acute  Endo-Myocarditis  ;  Death.  Autopsy: 
Hypertrophy  of  the  Heart ;  General  Adhesion,  with  Infiltra- 
tion of  the  Pericardium ;  TJiichening,  Opacity,  and  Incom- 
petence of  the  Mitral  Valve  ;  Fatty  Transformation. 

Margaret  O'B.,  aged  thirteen  years,  under  my  care  for  scarla- 
tina in  December,  1872,  was  admitted  into  hospital  on  Easter 
Monday,  1873,  under  my  colleague,  Dr.  Nixon,  for  articular 
rheumatism  with  pericarditis,  from  which  she  made  a  slow  and 
incomplete  recovery. 

She  was  re-admitted  on  the  18th  August  following,  in  a  state 
of  debility,  with  dyspnoea  and  palpitation ;  the  feet  were  slightly 
swollen. 
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About  the  end  of  August  she  complained  of  sharp  pain  in  the 
region  of  the  heart,  accompanied  with  great  tenderness,  and  gasp- 
ing respiration.  A  systolic  murmur,  blowing  and  substitutive, 
was  now  audible  at  the  apex,  and  faintly  in  the  left  back.  The 
pulse  became  excessively  weak,  and  also  irregular  and  intermit- 
tent; varying  as  to  rate  from  108  to  120  in  the  minute.  Eespi- 
ration  72.  There  was  extreme  restlessness,  accompanied  with 
frequent  moaning,  and  inability  to  lie  down.  The  lips  were 
livid,  the  pupils  dilated,  and  the  extremities  cold.  The  liver  was 
greatly  enlarged.  The  impulse  of  the  heart  was  feeble  and 
tumultuous,  and  precordial  dulness  was  much  extended  gener- 
ally. The  lower  limbs  became  in  the  highest  degree  cedematous, 
and  required  puncturing ;  this  was  practised  with  great  relief 
to  the  tense  integument,  and  was  followed  by  copious  discharge 
of  serum.  Signs  of  pulmonary  oedema  and  hydrothorax  now 
appeared ;  the  latter  apparently  kept  in  check  by  the  free  dis- 
charge of  serum  from  the  punctures  in  the  feet  and  legs. 

During  the  last  week  of  life  her  condition  was  most  piti- 
able ;  the  slightest  movement  of  her  body  was  followed  by  pain- 
ful palpitation,  and  extreme  respiratory  distress,  accompanied 
with  moaning.  For  several  days  preceding  her  death,  which 
took  place  on  the  15th  September,  there  was  scarcely  any  pul- 
sation to  be  felt  in  the  radial  arteries. 

The  body  was  examined  on  the  day  of  demise.  There  was  a 
good  deal  of  serum  in  the  cavities  of  the  pleurae ;  the  bases  of 
both  lungs  were  congested ;  the  pericardium  was  universally  ad- 
herent to  the  heart,  the  adventitious  connective  tissue  which 
united  the  two  surfaces,  being  infiltrated  with  lymph  and  serum, 
and  fully  half  an  inch  thick  at  the  base  of  the  heart.  It  pre- 
sented, in  a  few  situations,  masses  of  yellow  plastic  fibrin  about 
a  quarter  of  an  inch  in  diameter,  and  containing  areola?  filled 
with  clear  serum.  Examined  under  the  microscope,  this  neo- 
plasm presented  the  histological  characters  of  white  fibrous 
tissue,  and  disappeared  under  the  action  of  strong  acetic  acid. 
The  heart,  with  the  pericardium  attached,  weighed  fourteen 
ounces ;  the  walls  of  the  left  ventricle  were  thickened,  and  its 
cavity  somewhat  dilated ;  both  segments  of  the  mitral  valve  were 
greatly  thickened  at  the  edges  by  sub-endothelial  formation,  and 
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were  incompetent;  and  both,  the  valves  and  the  adjacent  endo- 
cardial lining  of  the  ventricle  were  opaque.  The  other  cavities 
and  valves  were  normal.  The  muscular  substance  of  the  left 
ventricle  was  of  a  dun-brown  tint ;  and,  examined  under  the 
microscope,  it  nowhere  exhibited  a  trace  of  striatum.  The  fibrils 
were  represented  by  parallel  lines  of  minute  oil  dots,  disposed  in 
the  length  of  the  fibre.  Several  larger  oil  drops  were  observed 
free  between  the  fibres. 

I  conclude  that  adhesion  of  the  pericardium  had  existed 
during  a  period  of  at  least  four  months  prior  to  the  last  and  fatal 
illness ;  and  that  this  illness  had  consisted  in  general  carditis, 
producing  its  specific  effects  in  each  of  the  tissues  involved; 
viz.,  thickening  and  opacity,  with  incompetency  of  the  mitral 
valve ;  dinginess  of  hue  and  fatty  metamorphosis  of  the  mus- 
cidar  substance,  and  fibro-serous  infiltration,  with  softening  and 
thickening  of  the  pseudo-membrane  between  the  heart  and  peri- 
cardium. The  diagnosis  of  general  carditis  was  made  immedi- 
ately after  the  access  of  the  last  acute  attack,  from  the  great 
respiratory  and  cardiac  distress  and  failure  of  the  pulse ;  but  that 
of  adhesion  of  the  pericardium  was  only  made  presumptively. 
The  case  affords  an  example  of  serous  effusion  into  the  peri- 
cardium by  infiltration  of  old  adhesions. 


Case  LXXVI. — Endo-Myocarditis  ;  Becovery. 

On  the  1st  January,  1873,  I  was  summoned  to  visit  Miss  F., 
aged  six  years,  of  delicate  constitution,  and  subject  to  anomalous 
pains  in  the  limbs,  supposed  by  the  parents  to  be  "growing- 
pains;"  but  which,  as  they  were  generally  associated  with  a 
febrile  condition  and  a  deposit  of  lithates  perceptible  in  the 
urine,  I  inclined  to  regard  as  rheumatic. 

For  some  days  previous  to  my  visit,  she  had  complained  more 
than  usual  of  these  pains,  and  likewise  of  uneasiness  in  the  region 
of  the  heart.  I  found  her  in  a  feverish  condition,  with  rapid  but 
regular  pulse,  and  quick  breathing.  There  was  precordial  ten- 
derness ;  the  action  of  the  heart  was  tumultuous,  but  the  sounds 
were  clear,  and  unassociated  with  murmur.  In  the  course  of  a 
few  days  the  pulse  became  irregular,  and  very  weak,  whilst  the 
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first  sound  of  the  heart  was  replaced  by  a  loud  beta-murmur 
ihe  breathing  was  very  rapid,  and  there  was  a  tendency  to  syn- 
cope, with  frequent  sighing  and  loss  of  sleep. 

This  child's  condition  was,  for  several  weeks,  most  precarious  • 
but  she  made  a  good  recovery  under  the  use  of  small  doses  of 
digitalis,  iron,  and  spirit  of  nitrous  ether.  She  has  since  become 
very  fat,  and  is  able  to  take  moderate  exercise  without  incon- 
venience ;  but  she  is  readily  put  out  of  breath  by  rapid  walking 
or  ascent  of  stairs.  On  examining  her  heart  ten  months  later,  I 
found  a  loud  systolic  bellows-murmur  accompanying  the  first 
sound  at  the  apex.  The  pulse  was  quite  regular,  and  the  general 
condition  was  that  of  good  health. 

The  points  of  interest  in  tnis  case  are  the  irregularity  of  pulse 
and  a  tendency  to  syncope,  coincident  with  the  development  of  a 
substitutive  systolic  murmur  at  the  apex  of  the  heart;  and,  on  re- 
covery, the  restoration  of  the  first  sound  accompanied  'with  a 
murmiir. 


_  Valvular  disease  of  the  heart  presents  a  most  striking  illustra- 
tion of  functional  disability  from  mechanical  impediment.  The 
valves  placed  at  the  auriculo-ventricular  orifices,  and  at  those  of 
the  aorta  and  the  pulmonary  artery,  for  the  purpose  of  imparting 
a  definite  direction  to  the  blood- current,  by  preventing  its  retro- 
grade movement  during  the  systole  of  the  ventricles  and  of  the 
arteries  respectively,  may,  by  having  become  thickened,  tubercu- 
lated,  or  otherwise  disorganized,  oppose  the  passage  of  the  blood 
onwards  in  its  normal  course,  or  permit  it  to  flow  backwards 
into  the  chamber  whence  it  had  been  expeUed  by  the  preceding 
systole.    Hence,  valvular  diseases,  functionally  considered,  are 
reducible  to  two  generic  forms,  obstructive  and  regurgitant.  Ana- 
tomically regarded,  they  should  be  classified  as  auriculo-ventri- 
cular, and  arterial.   It  is  more  convenient,  however,  to  designate 
valvular  diseases  specifically,  as  aortic,  mitral,  pulmonic,  and 
tricuspid,  respectively.    If,  to  these  latter  designations,  be  ap- 
pended those  which  imply  the  functional  derangements  actually 
present,  a  sufficiently  precise  nosological  classification  will  have  . 
been  attained.    Thus  regarded,  all  valvular  diseases  of  the  heart 
might  be  classified  as  follows,  viz. : 
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c  (a)  Obstructive. 
Aortic  \  (b)  Kegurgitant. 

(  (a)  Obstructive. 
Mitral  I  (6)  Eegurgitant. 

(  (a)  Obstructive. 
Pulmonic  1(b)  Eegurgitant. 

?(a)  Obstructive. 
(6)  Eegurgitant. 

But  obstruction  and  regurgitation  may  be  due  to  constriction 
and  dilatation  of  the  several  orifices,  irrespectively  of  the  state 
of  the  valves.  From  direct  physical  evidence  alone,  it  is  dif- 
ficult, and  in  the  opinion  of  most  writers  impossible,  to  distin- 
guish lesion  of  the  orifice  from  lesion  of  the  valve. 

Sir  W.  G-ull  declares  that  "  auscultation  alone  cannot  deter- 
mine whether  what  has  been  called  a  mitral  murmur,  results 
from  organic  or  functional  change."* 

Between  these  two  causes  of  murmur,  at  least  in  regard  to 
those  dependent  upon  regurgitation,  the  differential  diagnosis  is, 
however,  in  a  great  degree  practicable.  It  is  based  upon  the 
coexistence  of  the  sound  of  valve-tension,  and  in  part  upon  the 
peculiar  rhythm  of  the  murmur,  when  inadequacy  results  from 
dilatation  of  the  orifice  mainly  or  exclusively.  "When  the  val- 
vular element  of  sound  is  associated  with  murmur  at  any  of  the 
orifices  of  the  heart,  it  may  be  legitimately  inferred  that  the 
valves  appertaining  to  that  orifice  are  either  sound,  or  but  parti- 
ally disorganized.  If,  further,  the  murmur  be  posterior  to  the 
sound  in  time,  it  may,  with  confidence,  be  affirmed  that  there  is 
only  a  partial  leakage  at  the  orifice ;  and  that  this  arises  either 
from  a  trivial,  and  most  probably  a  recent,  lesion  of  the  valve,  or 
from  dilatation  of  the  orifice  exclusively. 

Numerous  examples,  confirmatory  of  the  foregoing  statement, 
will  be  found  among  the  cases  appended  to  the  sections  on  aortic 
and  mitral  disease. 

"Valvular  disease  of  the  heart  is,  with  the  single  exception  of 
phthisis,  the  most  prevalent  form  of  organic  disease  in  the 
United  Kingdom. 

On  the  authority  of  Dr.  A.  W.  Barclay,f  out  of  a  total  of  419 

*  Quy's  Hospital  Reports,  vol.  iv.,  1846,  proposition  38. 
t  Medico-Chirwgical  Transactions,  vol.  xxxi.,  1848. 
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bodies  examined  in  St.  George's  Hospital  during  the  years  1846 
and  1847,  with  reference  to  the  state  of  the  circulatory  organs, 
79,  or  a  proportion  of  18-8  per  cent,  exhibited  valvular  lesion  of 
some  kind.  The  relative  proportion  of  aortic  and  mitral  valve 
disease,  single  or  combined,  amongst  these  79  cases,  was  as  fol- 
lows : 

Aortic  and  Mitral,  36,  or  45  per  cent.  =  8'6  per  cent,  of  total  cases. 
Aortic  alone,         26,  „  33       „      ==  6-2  „ 
Mitral  alone,         17,  „  22      „      =  4-0  „ 

79     100  18-8 

Of  367  cases  of  valvular  disease,  collected  by  Dr.  King 
Chambers  from  the  records  of  St.  George's  Hospital,  the  mi- 
tral and  aortic  valves  were  affected  in  121 ;  the  aortic  valves 
alone  in  107 ;  the  mitral  alone  in  96 ;  mitral  and  tricuspid,  10 ; 
mitral  aortic  and  tricuspid,  10 ;  all  four  sets  of  valves,  9 ;  tri- 
cuspid alone,  1 ;  tricuspid  and  aortic,  2 ;  aortic,  mitral,  and  pul- 
monic, 2 ;  aortic  and  pulmonic,  4* 

Doctor  Flint  states  that,  in  a  total  of  271  examples  collected 
by  him,  the  mitral  valve  was  affected  in  111,  and  the  aortic  in 
72.  In  66  of  these,  both  the  mitral  and  aortic  were  engaged.  In 
14  instances  only  were  the  tricuspid  or  pulmonic  valves  af- 
fected.-f- 

My  clinical  records  include  many  hundred  cases  of  valvular 
disease  of  the  heart ;  but,  the  pathological  returns  at  my  dis- 
posal, upon  which  alone  I  propose  to  base  my  calculations,  fur- 
nish only  44  examples  of  valvular  lesion.  In  each  of  these,  the 
body  was  carefully  examined  after  death  by  myself  personally, 
with  the  aid  of  my  clinical  clerks.  The  following  table  (X.) 
exhibits  in  summary  the  results  obtained. 

*  Decennium  Pathologicum,  British  and  Foreign  Medico- Chirurgical  Review,  vol. 
xii.,  1853  ;  and  Medical  Times  and  Gazette,  July  to  December,  1852. 
t  Diseases  of  the  Heart,  second  edition,  1870,  p.  129. 
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An  analysis  of  the  foregoing  table  yields  the  following  general 
results : 


Total  number  of  Cases,  44  :  males  28  (=  63-63  per  cent.) ;  females  16  (= 
per  cent.)   Average  age,  thirty-seven  years  and  four  months. 


The  aortic  valves  were  engaged   

in 

26 

59-09  " 

V  of  total 

causing  obstruction  alone 

9) 

9 
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20-45 

'o  cases. 
» 

regurgitation  alone  ...   
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4 
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both  obstruction  and  regurgitation 

)> 

13 

29-54 

ts 

The  mitral  valves  were  engaged 

JJ 

29 
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2 
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The  pulmonic  valves  were  engaged 
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1 

2-27 
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Kenal  disease  (con.) 


associated  with  dilatation  of  the  left  ventricle   . . . 

in 

3 

= 

6-81 

of  the  right  ventricle   

4 

= 

9-09 

of  both  ventricles 

» 

2 

= 
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Thrombosis  of  the  right  ventricle  existed   
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Atheroma  of  the  aorta  was  present  ... 
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with  disease  of  the  aortic  valves 

5) 

16 

36-36 
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J) 
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regurgitative  ... 

>> 

2 
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)) 

3 
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The  heart  was  fatty 

» 

6 
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The  aorta  was  atheromatous  ... 

J) 

6 

1363 

heart  fatty,  and  aorta  atheromatous 

» 

5 

11-36 

heart  fatty,  aorta  atheromatous,  and  aortic  valves 

obstructive 

)) 

3 

6-81 

heart  fatty,  aorta  atheromatous,  and  aortic  valves 

inadequate 

>) 

2 

4-54 

°/  of  total 


The  foregoing  statistics  may  be  considered  to  possess  some 
value,  as  a  contribution  towards  the  settlement  of  certain  de- 
bated questions  in  connexion  with  valvular  disease  of  the  heart. 
To  these  questions  I  shall  have  to  revert  in  the  progress  of  this 
chapter. 

Valvular  diseases  of  the  heart  are  met  with  at  every  period  of 
life;  but,  they  are  certainly  more  prevalent  in  middle  age  than  in 
youth  or  senility.  Under  the  title  of  "malformations,"  analogous 
conditions,  as  regards  their  mechanical  effects,  exist  congeni- 
tally,  These  have  been  already  considered  (see  p.  775).  Val- 
vular disease  is  likewise  pretty  equally  apportioned  between  the 
sexes ;  although  certain  forms  of  it  are  more  prevalent  amongst 
males,  and  others  amongst  females.  As  to  origin  and  rate  of 
progress,  it  may  commence  with  acute  inflammation,  and  run 
its  course  rapidly,  or  slowly,  according  to  the  injury  done  to  the 
mechanism  of  the  heart  in  the  first  instance,  and  the  circum- 
stances in  which  the  patient  is  subsequently  placed,  in  regard  to 
nutrition,  and  to  physical  and  mental  exertion.  If  the  degree  in 
which  the  valves  have  been  structurally  injured  and  functionally 
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impaired  by  the  primary  disease  be  but  trivial,  and  if  the  mind 
and  body  be  allowed  adequate  repose  until  the  heart  shall  have 
adapted  itself,  by  a  gradual  process  of  dynamical  adjustment,  to 
the  altered  conditions  under  which  it  is  required  to  function,  little 
if  any  inconvenience  may  be  experienced  by  the  patient  during 
a  life  of  average  length  and  activity,  as  long  as  its  nutrition  is 
proportionately  maintained.  If,  on  the  other  hand,  the  circum- 
stances be  in  all  respects  the  opposite  of  those  indicated,  the 
downward  progress  will  be  rapid,  in  proportion  as  the  adverse 
influences  mentioned  shall  have  been  in  operation.  Irrespec- 
tively of  these  considerations,  certain  habits  and  diathetic  pro- 
clivities exercise  a  most  deleterious  influence  Tipon  valvular 
disease ;  especially  alcoholic  intemperance,  and  the  gouty  dia- 
thesis. But  valvular  disease  may  commence  insidiously  from 
habitual  over-distension  of  the  heart,  and  have  made  considerable 
progress  before  the  patient  has  become  sensible  of  its  presence 
from  notable  inconvenience  of  any  kind.  This  is  especially  true 
of  mechanics  and  operatives  engaged  in  any  labour  requiring 
great  muscular  effort.  Habits  of  intemperance  are  capable  of 
aggravating,  in  an  especial  manner,  the  evil  consequences  of 
such  avocations ;  and,  unfortunately,  they  are  of  common  occur- 
rence. The  great  fatigue  which  these  men  undergo,  the  copious 
perspiration  caused  by  their  labour,  and  the  high  wages  tUey  are 
able  to  earn,  supply,  at  once,  the  excuse  for  intemperance,  and 
the  means  of  indulging  in  it. 

By  habitual  saturation  with  alcohol,  the  blood  acquires  irri- 
tant properties ;  whilst  the  valves,  by  the  repeated  strain  to 
which  they  are  subjected,  are  predisposed  to  irritation.  Under 
this  twofold  influence,  sub-acute  inflammation  of  the  connective 
tissue  of  the  valves,  and  abundant  cell -growth,  are  prone  to  occur. 
Hence  valvular  thickening,  obstruction,  and  inadequacy.  Hence, 
likewise,  corrugation,  brittleness,  and  rupture  or  laceration  of  the 
valve-segments ;  ulceration  of  their  surface ;  and  deposit  of  fibrin 
by  entanglement,  constituting  so-called  vegetations. 

Corvisart  was  of  opinion  that  these  growths  are  occasionally 
of  syphilitic  origin*    Hope  maintained  that  in  many  cases 
they  proceeded  from  a  combination  of  syphilis  and  mercury.f 
*  Opus  citat.,  p.  194.  +  Opus  citat.,  p.  367. 
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Laennec  regarded  them  as  organized  fibrinous  concretions,  a  view 
which  Hope  warmly  contests,  on  the  erroneous  assumption  that 
valvular  concretions  are  analogous  to  polypi  of  the  cavities.  I 
have  already  (p.  800)  shown  that  valvular  excrescences  are  due 
primarily  to  cell-proliferation  and  upgrowth,  supplemented  by 
precipitation  of  fibrin  upon  the  roughened  surface  of  the  valve. 
The  fibrin  so  deposited  may  be  promptly  detached  by  the  pass- 
ing current  and  impacted  in  a  distant  artery,  constituting  an 
embolus ;  or  it  may  undergo  organization  and  be  thereby  incor- 
porated with  the  valve,  becoming  subsequently  degraded,  under 
the  influence  of  perverted  nutrition,  into  one  of  the  lower  forms 
of  tissue ;  viz.,  fat,  fibro-cartilage,  or  calcareous  nodule.  Kreysig 
had  attributed  these  growths  to  inflammation,  in  which  opinion 
he  was  supported  by  Bertin  and  Bouillaud.    Hope  likewise 
adopted  this  view ;  adding,  that  he  had  produced  them,  in  the 
course  of  an  hour,  by  lacerating  the  pulmonic  valves  in  an  ass 
poisoned  with  woorara.*   He  believed  that  fibrin  was  precipi- 
tated from  the  passing  blood-stream,  through  a  certain  influence 
exercised  upon  it  by  contact  with  an  inflamed  surface.  Mere 
roughening  of  the  surface  is,  however,  in  his  opinion,  competent 
to  produce  precipitation.-f- 

Eupture,  or  laceration,  of  the  valves  is  the  most  formidable 
lesion  to  which  they  are  liable;  because  of  the  exceptionally  severe 
character  of  the  symptoms  to  which  it  gives  rise,  and  the  proxi- 
mate death  of  the  patient  to  which  it  infallibly  leads.  No  less 
rapidly  fatal  is  acute  valvular  inadequacy  by  rupture  of  the 
papillary  muscles  or  tendinous  chords.  I  believe,  however,  that 
neither  accident  can  occur,  unless  the  valves  or  their  appen- 
dages have  been  structurally  deteriorated  by  antecedent  disease. 

Corvisart  was  wrong  in  assigning  greater  frequency  of  occur- 
rence to  disease  of  the  aortic  than  of  the  mitral  valves.]:  Laennec, 
whilst  expressing  the  opposite  opinion,  declared  that,  by  a  sin- 
gular coincidence,  he  had  witnessed  at  Corvisart's  clinique,  within 
a  period  of  three  years,  more  numerous  examples  of  advanced 
ossification  of  the  aortic  valves  than  had  come  under  his  notice 

*  The  Diseases  of  the  Heart  and  Great  Vessels,  third  edition,  1839,  p.  370. 
t  Ibid. 

X  Opus  cital.,  section  iv.,  p.  186. 
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in  the  following  twenty  years  *  No  doubt,  special  circumstances 
are  capable  of  influencing  the  relative  frequency  of  certain 
forms  of  valvular  disease,  even  amongst  civil  communities.  This 
remark  applies  in  an  especial  manner  to  disease  of  the  aortic 
valves,  now  generally  recognized  as  affecting  commercial  popu- 
lations in  an  excessive  degree.  Hence,  most  probably  it  is,  that 
amongst  the  population  of  Liverpool,  Dr.  Waters  has  met  with 
disease  of  the  aortic  valves  more  frequently  than  any  other  form 
of  valve-lesion.f 

As  to  relative  frequency,  I  believe  valvular  diseases,  in  the 
isolated  form,  may  be  arranged  in  the  following  order : 

Mitral  regurgitative. 

Aortic  obstructive. 

Aortic  regurgitative. 

Mitral  obstructive. 

Tricuspid  regurgitative. 

Tricuspid  obstructive. 

Pulmonic  obstructive. 

Pulmonic  regurgitative. 
In  combination,  their  relative  frequency  is  as  follows : 

Aortic  obstructive  and  regurgitative. 

Mitral  obstructive  and  regurgitative. 

Mitral  obstructive  and  tricuspid  regurgitative. 

Aortic  obstructive  and  mitral  regurgitative. 

Mitral  obstructive  and  regurgitative,  with  aortic  obstructive 
and  regurgitative. 

Mitral  obstructive  and  regurgitative,  with  tricuspid  obstructive. 

Mitral  obstructive  and  regurgitative,  with  tricuspid  obstruc- 
tive and  regurgitative. 

Aortic  obstructive  and  pulmonic  obstructive. 

Bichat  committed  an  egregious  error  in  denying  the  occur- 
rence of  valvular  disease  on  the  right  side  of  the  heart.  It  is, 
however,  beyond  all  comparison  less  frequent  on  the  right  than 
on  the  left  side. 

In  my  returns  (Table  X.),  it  is  as  5  :  43.  Hope  estimates  the 
proportion  as  1  :  16  or  20. 

*  Opus  citat.,  torn,  ii.,  p.  586. 

t  Diseases  of  the  Chest,  1873,  second  edition. 
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According  to  Bertin,*  this  preponderance  is  due  to  the  more 
irritant  properties  of  arterial  as  compared  with  venous  blood, 
which  implies  that,  in  his  opinion,  it  proceeds  from  the  greater 
liability  of  the  left  than  of  the  right  side  of  the  heart  to  the  in- 
vasion of  endocarditis.  This  doctrine  cannot  be  questioned,  and 
the  fact  may  be  explained  quite  irrespectively  of  the  qualities  of 
the  blood,  by  the  greater  strain  or  tension  to  which  the  left 
valves  are  habitually  subjected,  as  long  since  remarked  by  Cor- 
visart.-f* 

The  heart  is  capable  of  accommodating  itself,  miro  modo,  to 
slow  and  progressive  change  of  the  valves,  leading  even  to  ex- 
treme disorganization,  consistently  with  the  maintenance  of  an 
adequate  circulation ;  provided  only  that  the  duty  imposed  upon 
it  be  not  excessive.  An  example  strikingly  illustrative  of  the 
truth  of  this  remark  is  given  by  Dr.  Stokes.J  A  gentleman  of 
middle  age  and  active  habits,  who,  up  to  a  few  days  before 
his  death  had  enjoyed  uninterrupted  good  health,  was  attacked 
with  rigors,  followed  by  febrile  symptoms,  and  attended  with 
bronchial  irritation.  The  heart  pulsated  with  great  violence,  and 
a  systolic  bellows-murmur  was  heard.  He  died  suddenly,  one 
week  after  the  date  of  his  first  illness.  The  left  ventricle  was 
found  greatly  distended  with  fluid  blood,  and  the  aortic  orifice 
was  contracted  to  a  degree  which  Dr.  Stokes  had  never  pre- 
viously witnessed.  No  aperture  was  visible  from  the  arterial 
side,  but  on  the  ventricular  aspect  there  was  a  slit  about  four 
lines  in  length,  and  one  line  in  width,  "  through  which  it  was 
just  possible  to  pass  a  fine  probe."  Up  to  his  fatal  illness,  this 
gentleman  had  not  exhibited  a  single  symptom  of  cardiac  dis- 
ease, nor  had  his  medical  attendant  the  slightest  suspicion  that 
such  existed. 

Disease  of  tlie  aortic  valves,  as  judged  by  the  preceding  table 
(Table  X.)  is,  by  a  fraction,  less  common  than  disease  of  the  mi- 
tral valves.  It  is  of  more  frequent  occurrence  amongst  males 
than  females,  in  the  proportion  of  21  :  5.  The  average  age  of 
the  male  subjects  of  the  disease  was  forty-two  years  and  eight 

*  Opus  citat.,  p.  241. 
t  Opus  citat.,  p.  193. 

%  The  Diseases  of  the  Heart  and  Aorta,  p.  153. 
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months;  the  youngest  patient  was  aged  seven,  and  the  oldest 
seventy  years.  The  average  age  of  the  female  patients  was 
thirty-two  years ;  the  youngest  was  twenty-six,  and  the  oldest 
forty-four,  years.  Calculated  in  decennial  periods,  and  grouped 
according  to  sex,  the  ages  of  these  twenty-six  patients  were  as 
follows : 

Males. 

Under  10  years    1 

10  to  20     „    1 

20  to  30    3 

30  to  40      ,   5 

40  to  50      „    3 

50  to  60      „    2 

60  to  70      „    5 

70  and  upwards      ...       ...       ...  1 

21  5 

It  thus  appears  that  disease  of  the  aortic  valves  is  essentially 
a  disease  of  advanced  life,  and  of  the  male  sex.  Of  the  21  ex- 
amples amongst  males  in  my  list,  no  less  than  14  occurred  be- 
tween the  ages  of  thirty-five  and  seventy  years  inclusive,  and  10 
between  forty-five  and  seventy.  In  the  female,  the  period  of 
greatest  liability  is  between  twenty  and  fifty  years ;  more  than 
half  the  entire  number  of  examples  having  occurred  between  the 
ages  of  twenty  and  thirty. 

Doctor  Milner  Fothergill  is  of  opinion,  that  disease  of  the 
aortic  valves  is  more  serious  in  the  child  than  in  the  adult ;  be- 
cause in  the  former  it  is  more  rapid  in  its  progress,  and  usually 
leads  to  inadequacy  of  the  valves  rather  than  obstruction  at  the 
orifice.*  It  is,  no  doubt,  in  a  certain  sense  more  serious  in  child- 
hood, in  consequence  of  the  greater  excitement  to  which  the 
heart  is  liable,  and  the  more  active  nutrition  incidental  to  it  at 
this  period  of  life.  That  regurgitation  rather  than  obstruction 
is  the  usual  result  of  disease  of  the  aortic  valve  in  childhood,  I 
agree  with  Dr.  Milner  Fothergill  in  holding.  I  believe  the  dif- 
ference in  this  respect  between  the  child  and  the  adult  is  to  be 
explained  by  the  fact,  that  in  the  former,  valvular  changes  are 
due  to  the  incorporation  of  the  products  of  acute  inflammation, 
or  cell-growth;  whereas,  in  the  adult  and  aged  subject,  they  arise 

*  Lancet,  May,  1874. 


Females. 
0 
0 
3 
1 
1 
0 
0 
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from  atrophic  changes,  by  which  the  valves  are  retracted  and  coiled 
up,  and  so  rendered  not  only  incompetent,  but  obstructive  also. 

Disease  at  the  orifice  of  the  aorta,  moreover,  in  the  great  ma- 
jority of  examples,  is  unassociated  with  rheumatism  in  its  origin. 
Out  of  47  cases  of  valvular  lesion  reported  by  Dr.  Barclay  *  the 
aortic  valves  were  affected  in  28,  13  of  which  only  were  re- 
putedly of  rheumatic  origin ;  of  the  latter,  the  mitral  was  like- 
wise involved  in  no  less  than  12  instances.f  Again,  out  of  a  total 
of  113  cases  in  which  he  found  traces,  more  or  less  pronounced, 
of  atheroma  in  the  root  of  the  aorta  or  in  the  aortic  valves,  15 
only  yielded  a  history  of  rheumatism.]: 

Of  the  foregoing  26  cases  of  aortic  valve-lesion,  collected  by 
me,  and  made  the  subject  of  post  mortem  examination,  only  2 
were  associated  with  a  history  of  rheumatism.  In  1,  the  disease 
originated  with  scarlatina,  in  5  it  was  traceable  to  alcoholism, 
and  in  3,  to  rupture  of  the  valves  by  shock.  I  believe,  however, 
that  in  these  last  mentioned  cases,  as  in  all  similar  examples,  the 
valves  were  in  an  unhealthy  condition ;  most  probably  undergo- 
ing atheromatous  change  at  the  date  of  the  accident  by  which 
they  were  ruptured. 

Alcoholism,  then,  amongst  the  humble  classes,  is  par  excellence 
the  cause  of  disease  of  the  aortic  valves.  Amongst  the  rich  it  is 
most  frequently  traceable  to  gout  or  the  lithic  acid  diathesis. §  In 
both  classes,  and  under  the  circumstances  mentioned  as  peculiar 
to  each,  the  pathological  change  by  which  the  valvular  lesion  is 
accomplished  is  initiated  by  hyperemia,  or  inflammatory  irrita- 
tion of  the  sub-endocardial  connective  tissue  of  the  valves.  Con- 
tinued or  repeated  strain  of  the  valves,  to  whatever  cause  due, 
may  have  a  similar  effect,  and  is  likely,  especially  if  conjoined 
with  habits  of  intemperance,  or  with  the  gouty  diathesis,  to  issue 
in  disorganization  of  the  aortic  valves. 

Doctor  Clifford  Allbutt||  has  proved  the  existence  of  a  special 

*  Medico- Chirurgical  Transactions,  vol.  xxxv. 

t  Vide  antea,  p.  398.  The  numbers  then  given  as  representing  the  author's  cases 
of  valvular  lesion  up  to  that  date,  now  many  years  ago,  have  been  since  greatly  aug- 
mented. 

X  Ibid.,  vol.  xxxi. 

§  Lithozmia  of  Murchison. 

II  St.  George's  Hospital  Reports,  vol.  v.,  and  Clinical  Society's  Transactions,  vol.  vi. 
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liability  to  disease  of  the  aorta  and  its  valves,  amongst  persons 
engaged  in  certain  avocations,  requiring  severe,  sustained,  and 
oft  repeated  muscular  effort,  in  which  all  the  muscles  of  the  body- 
are  simultaneously  engaged,  whilst  the  chest  is  subjected  to 
compression;  for  example,  amongst  "lifters"  and  soldiers.  He 
has  likewise  observed  similar  consequences,  in  large  proportion, 
amongst  smiths  and  sawyers. 

Doctor  Peacock  declares  that  he  has  witnessed  them,  in  many 
instances,  in  the  persons  of  young  nursemaids,  who  have  been 
obliged  to  make  great  muscular  efforts  in  lifting  and  carrying 
heavy  children. 

The  tension  to  which  the  aorta  is  subjected  during  such  efforts, 
is  not  unlikely  to  lead  to  atheroma  of  its  walls,  and  aneurism  or 
rupture  of  the  vessel.    It  is,  however,  more  frequently  followed 
by  a  slow  process  of  disorganization  leading  to  inadequacy  of  the 
valves.    Such  consequences  of  severe  muscular  exertion  are  not, 
as  Dr.  Allbutt  shows,  common  amongst  rowers,  athletes,  and 
climbers ;  because,  as  he  believes,  the  evil  conjunction  of  severe, 
long  continued,  and  frequently  repeated  muscular  effort,  with 
compression  of  the  chest,  is  not  in  operation  amongst  them.  There 
is  much  force  in  these  reflections,  and  the  conclusions'  to  wliich 
they  obviously  lead  should  not  be  lost  sight  of  by  Parliament.  I 
should,  however,  desire  to  include  within  the  category  contem- 
plated by  Dr.  Allbutt,  many  classes  of  operatives  not  mentioned 
by  him,  such  as  rammers,  mill  porters,  etc.,  who,  though  not  sub- 
jected to  thoracic  constriction,  are  obliged  to  undergo  labour  too 
severe  and  protracted  to  be  compatible  with  immunity  from 
aortic  disease.   Compression  of  the  chest  during  severe  muscular 
effort  is  not,  as  far  as  I  know,  obligatory  upon  any  body  of  men 
except  soldiers.  These  men  are  not  masters  of  their  own  actions;  , 
they  are  at  the  service  and  the  disposal  of  the  state ;  and  to  this 
circumstance,  despite  the  teaching  of  modern  science  and  the 
wealth  of  the  country,  it  is  due  that,  whilst  engaged  in  the  physi- , 
cal  exertion  necessary  to  qualify  them  for  their  important  duties, 
they  are  forced,  and  without  any  conceivable  necessity  or  advan- 
tage, to  sacrifice  their  health,  and  shorten,  by  several  years,  the 
period  of  their  lives.   I  have  already  (p.  316)  urged  this  view,  on 
the  authority  of  medical  officers  of  the  greatest  eminence  in  the 
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military  service.  Dr.  Allbutt's  conclusions  have  likewise  claimed 
my  attention  (p.  485).  The  eminence  of  the  writer,  and  the 
ample  opportunities  for  the  special  study  of  this  subject  which 
a  great  manufacturing  centre  affords,  entitle  Dr.  Allbutt's  opin- 
ions to  the  highest  respect. 

I  agree  with  Dr.  Allbutt  in  the  main,  and  only  differ  from  him 
as  to  the  extent  to  which  the  evils  he  has  so  ably  exposed  are  in 
operation  amongst  the  labouring  portion  of  the  community. 

The  legislature  has  justly  interfered,  by  the  Factory  Acts,  for 
the  protection  of  youthful  operatives.  Why  should  it  not,  by  a 
special  Act  of  Parliament,  restrict  the  period  of  labour  of  those 
workmen  who  are  required,  by  the  nature  of  their  avocations,  to 
make  extreme  and  protracted  muscular  effort  ? 

Atheroma  is  the  usual  cause  of  disease  of  the  aorta  and  its 
valves.  It  was  present,  as  already  stated,  in  113  out  of  419 
cases,  or  in  the  proportion  of  27  per  cent,  in  Dr.  Barclay's  re- 
turns. It  is  essentially  a  change  of  senility,  and  depends  upon 
nutritive  irritation  conjoined  with  inadequate  capacity  for  nu- 
tritive change. 

Doctor  Moxon  is  of  opinion  that  it  "is  in  continuity  with 
arteritis,  and  graduates  from  a  condition  in  which  no  inflamma- 
tory results  can  be  found,  into  one  in  which  inflammation  is  un- 
mistakably present."* 

Atheroma  is  most  frequently  associated  with  lithasmia,  and  in 
many  instances,  likewise,  with  a  granular  or  "gouty"  condition  of 
the  kidneys.  Hypertrophy  of  the  left  ventricle,  to  whatever 
cause  due,  leads  directly  to  atheroma  of  the  aorta,  by  subjecting 
its  walls  to  severe  and  all  but  constant  tension.  The  liability  will 
be  still  greater,  if,  as  constantly  happens  in  gouty  subjects,  renal 
disease  be  likewise  present ;  the  walls  of  the  arteries  are  then  in- 
adequately nourished,  and  arterial  tension  is  increased  by  the  re- 
sistance offered  to  the  circulation  in  the  hypertrophied  arterioles. 
But  atheroma  of  the  aorta  extends  ultimately  to  the  aortic 
valves ;  and,  as  Dr.  Milner  Fothergill  has  shown,-J-  by  impairing 
the  elasticity  of  the  aorta,  it  becomes  a  cause  of  imperfect  coro- 
nary circulation.    Hence,  impairment  of  nutrition,  fatty  soften- 

*  Gui/s  Hospital  Reports,  vol.  xvi.,  third  series,  p.  431. 
t  Lancet,  May  30th,  1874. 
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ing,  and  general  dilatation  of  the  heart.  In  the  early  stage  of 
ventricular  hypertrophy,  whilst  the  walls  of  the  ventricle  and  of 
the  aorta  are  still  structurally  sound,  the  coronary  arteries  are 
themselves  liable  to  become  atheromatous,  from  the  tension  to 
which  they  are  subjected  by  the  elastic  recoil  of  the  aorta ;  a  re- 
coil, be  it  remembered,  which  is  proportionate  to  the  force  of 
ventricular  systole. 

Virchow  declares  that  chlorotic  females  are  liable  to  a  special 
form  of  disease  of  the  aorta,  which  may  lead  to  inadequacy  and 
valvular  disease.  He  has  found  the  heart  and  aorta  congenitally 
imdeveloped  in  the  subjects  of  chlorosis.  The  aorta  was  small 
in  calibre,  and  thin.  The  changes  in  the  heart  were  less  constant; 
it  was  usually  small,  but  in  some  instances  hypertrophied  and 
dilated ;  differences  which,  in  his  opinion,  depended  upon  the 
state  of  nutrition,  the  volume  of  blood  to  be  circulated,  and  the 
obstruction  to  be  encountered  in  the  aorta.  Defective  develop- 
ment predisposes  to  disease;  hence,  diffuse  fatty  degeneration  of 
the  tunica  intima  of  the  aorta,  followed  by  erosions,  most  fre- 
quently created  in  the  posterior  wall  of  the  aorta  between  the 
origins  of  the  intercostal  arteries. 

This  change  in  the  arterial  coats  differs  from  atheroma,  which 
commences  with  sclerosis  of  the  deeper  coats  of  the  vessel,  and 
less  frequently  in  fatty  degeneration  of  the  tunica  media* 

Fatty  degeneration  of  the  heart,  from  the  same  cause,  is  of  not 
unfrequent  occurrence  in  young  chlorotic  females.  Case  29  (p. 
550)  is  a  good  example  of  this  kind. 

Acute  inflammation  of  the  aortic  valves  is  followed  by  thick- 
ening, and  consequent  obstruction  or  inadequacy,  or  both  these 
results,  in  the  manner  previously  described  (p.  800). 

The  changes  to  which  these  valves  are  liable  under  the  in- 
fluence of  chronic  irritation,  to  whatever  cause  due,  may  lead  to 
fibro-cartilaginous  thickening,  or  to  atheromatous  or  calcareous 
transformation.  The  base  of  the  valve-segments  is  usually  the 
primary  seat  of  these  changes,  as  remarked  by  Corvisart ;  and 
next  in  order,  the  corpora  Arantii.  From  these  points  the  mor- 
bid process  gradually  extends  over  the  entire  valve. 

Hope  remarked  that  when  the  central  portion  of  the  segment 

*  Abstract  in  London  Medical  Record,  January  8th  and  15th,  1873. 
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is  solidified,  the  entire  valve  is  subsequently  curled  up,  either 
athwart  the  orifice,  or  against  the  wall  of  the  artery.  In  the 
latter  event,  inadequacy  of  the  valves,  with  only  trivial  obstruc- 
tion would  result,  and  in  the  former  decided  obstruction  and  in- 
competency.* 

Corrigan  classifies  the  changes  to  which  the  aortic  valves  are 
liable,  under  four  heads ;  viz.,  a  reticulated  condition ;  rupture 
and  depression  ;  tightening  or  curbing  up  against  the  wall  of  the 
vessel ;  inadequacy  of  the  valves  by  dilatation  of  the  aorta.*f* 
These  lesions  may,  I  think,  be  reduced  to  the  five  heads  of 

Thickening ; 

Foreshortening ; 

Depression  ;J 

Perforation ; 

Detachment. 

Thickening  is  the  result  of  inflammation  of  the  valves,  more 
or  less  acute.  Foreshortening  arises  from  chronic  inflammation 
leading  to  abundant  cell-proliferation,  and  subsequent  atrophic 
changes ;  the  valve  may  be  simply  retracted,  or  it  may  be  rolled 
up,  and  at  the  same  time  elevated  against  the  "wall  of  the  vessel, 
or  lowered.  Depression  arises  from  over-extension  of  a  thickened 
and  diseased  valve.  One  segment  only  was  affected  in  the  ex- 
amples which  came  under  my  notice;  and,  except  thickening,  ex- 
tension, and  displacement  by  depression,  whence  resulted  extreme 
incompetency,  there  was  no  observable  lesion  of  that  segment. 
Perforation  may  be  the  result  of  rupture  or  laceration  of  an 
unsound  valve  under  high  pressure,  or  of  valvular  aneurism ;  it 
may  be  likewise  caused  by  the  slower  process  of  ulceration,  a 
morbid  change  of  extreme  rarity.  Partial  detachment  of  one  or 
more  of  the  segments  from  the  root  of  the  vessel  may  occur 
under  circumstances  similar  to  those  which  cause  laceration. 
Obstruction,  or  incompetency  of  the  valves,  or  both,  will  be 
the  result  of  these  several  changes,  according  to  the  actual  posi- 
tion and  state  of  the  valves. 

According  to  Dr.  Peacock,  the  causes  of  incompetency  of  the 

*  Opus  cilat.,  p.  366. 

+  Edinburgh  Medical  and  Surgical  Journal,  vol.  xxxvii.,  1832. 
1 1  have  never  witnessed  complete  retroversion  of  the  valves. 
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aortic  valves  may  be  classified  under  the  following  seven  heads ; 
viz.,  1.  Congenital  malformation ;  2.  The  segments  cohering  and 
not  growing  proportionately  to  the  heart  and  aorta ;  3.  Gradual 
stretching  of  the  valve,  and  lowering  of  its  angles  of  attachment 
to  the  vessel,  from  great  and  continued  muscular  effort ;  4.  En- 
largement of  the  orifice  of  the  aorta ;  5.  Eupture  of  valves,  owing 
to  inadequate  support  from  a  dilated  left  ventricle ;  6.  Tunnel- 
ing beside  the  valves,  in  cases  of  great  and  long  continued  ob- 
struction at  the  orifice  of  the  vessel.* 

The  symptoms  of  disease  at  the  orifice  of  the  aorta  may  be  con- 
veniently grouped  under  the  two  heads  of  the  obstructive  and 
the  regurgitative  form  of  valve  lesion.  With  the  single  excep- 
tion of  the  pulse,  it  may  be  confidently  asserted,  that  whilst 
many  of  these  symptoms  afford  presumptive  evidence  of  either 
lesion,  they  all  have  reference  to  the  consecutive  changes  of 
hypertrophy,  dilatation,  and  tissue-softening  of  the  heart.  The 
valve-changes,  except  in  the  case  of  rupture  or  detachment  of 
the  segments,  are  not  directly  productive  of  such  inconvenience 
as  to  constitute  a  special  and  characteristic  group  of  symptoms. 
By  leading,  however,  to  hypertrophy  and  dilatation  of  the  heart, 
and  fatty  degeneration  of  its  structure,  they  become  indirectly 
the  source  of  symptoms  of  the  gravest  augury.  Manifestly, 
therefore,  such  symptoms,  dissociated  from  physical  signs,  would 
possess  no  specific  value  as  evidence  of  valvular  lesion.  Hence, 
the  writings  of  the  many  great  physicians  who  preceded  Eaennec, 
though  full  of  the  most  valuable  pathological  instruction,  are,  in 
regard  to  diagnosis,  where  not  positively  erroneous,  wanting  in 
the  point  and  clearness  of  definition  which  auscultation  could 
alone  confer. 

Hope  has  clearly  apprehended  the  distinction  between  the 
symptoms  due  to  the  valve-lesion,  and  the  graver  indications  of 
consecutive  changes  in  the  cavities  and  walls  of  the  heart.  He 
has,  however,  mistaken  hypertrophy  for  one  of  the  conditions 
upon  which  the  symptoms  connected  with  the  advanced  stages 
of  valvular  disease  depend.  Until  softening  and  dilatation 
ensue,  hypertrophy,  being  itself  a  condition  of  compensation, 
will  cause  no  greater  inconvenience  to  the  patient  than  that  of 

*  St.  Thomas  s  Hospital  Reports,  new  series,  vol.  ii.,  1871,  p.  234. 
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strong  pulsation  after  exercise  or  excitement.  It  is,  however,  of 
evil  augury,  as  a  preliminary  step  towards  the  series  of  retro- 
grade changes  comprised  in  softening  and  dilatation.  In  cases 
of  simple  obstruction  at  the  aortic  orifice,  the  pulse,  as  truly  re- 
marked by  Hope,  exhibits  no  special  character,  unless  the  con- 
traction of  the  outlet  be  extreme.  In  the  latter  contingency,  the 
pvdse  will  be  weak ;  but,  owing  to  the  usual  accompaniment  of 
atheromatous  change  in  the  coats  of  the  arteries,  it  will  retain  a 
certain  degree  of  apparent  fulness  and  volume.  Irregularity  and 
interniittence  of  the  pulse  belong,  essentially,  to  the  consecutive 
changes  of  softening  and  dilatation  of  the  left  ventricle,  and 
therefore  may  or  may  not  be  present. 

Corvisart  held  that  the  pulse  is  permanently  irregular  in  all 
such  cases;  but,  his  statement  has  reference  to  the  advanced 
stages,  where  softening  and  dilatation  are  well  established. 

Where  inadequacy  of  the  valves  exists,  however,  the  pulse  is 
in  the  highest  degree  characteristic.  It  was  described  by  Hope 
as  a  "jerking"  pulse,  or  a  pulse  of  "unfilled  arteries,"  and  by 
Sir  Dominic  Corrigan  as  a  "vibrating"  pulse.  To  the  latter 
author  belongs  the  great  merit  of  having  laid  down  rules  by 
which  the  lesion  may  be  identified,  and  of  having  been  the  first 
to  present  the  entire  subject  in  a  definite  scientific  aspect. 

In  the  first  edition  of  his  standard  work  On  Diseases  of  the 
Heart  and  Great  Vessels,  in  1831,  and  therefore  a  year  before 
the  publication  of  Corrigan's  paper,  Hope  correctly  described  the 
pulse  of  aortic  regurgitation;  but  he  erroneously  ascribed  its  dis- 
tinctive peculiarities  to  accompanying  carditis,  or  adhesion  of 
the  pericardium.  He  soon,  however,  corrected  this  error,  on 
finding  the  "jerking"  pulse  actually  present  where  aortic  regur- 
gitation alone  existed,  but  not  before  Corrigan's  paper  had  ap- 
peared (1832).  Both  authors  are,  therefore,  entitled  to  the 
merit  of  originality  in  their  respective  publications. 

Hope  was  of  opinion  that  the  throbbing  pulse  of  aortic  reflux 
differed  from  that  of  anaemia,  in  being  at  once  abrupt,  and  re- 
peated at  distant  intervals,  celer  et  infrequcns.  In  none  of  Corri- 
gan's cases  was  the  pulse  under  80  in  the  minute.  In  aortic 
patency,  unaccompanied  by  obstruction,  I  have  invariably  found 
the  pulse  infrequent. 
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The  designation  of  "jerking,"  and  "collapsing,"  are  strictly 
applicable  to  the  pulse  of  aortic  regurgitation;  the  former  imply- 
ing that,  from  a  state  of  emptiness,  the  artery  is  suddenly  filled 
with  blood  ;  and  the  latter,  that,  from  a  state  of  repletion,  it  is 
suddenly  emptied.  It  has  been  likewise  described  as  the  "  water 
hammer,"  and  the  "  splashing"  pulse;  and,  after  the  distinguished 
author  of  the  memoir  on  Permanent  Patency,  "  Corrigan's  pulse." 
This  pulse  is  characterized  by  suddenness  of  shock,  rapidity  and 
completeness  of  collapse,  magnitude  of  volume,  and  infrequency 
of  repetition.  The  abruptness  of  the  pulse,  as  recognized  by 
touch,  and  as  shown  by  the  verticality  of  the  up-stroke  in  the 
sphygmographic  tracings,  is  due  to  the  sudden  distension  of  a 
previously  empty  vessel.  The  rapid  collapse  of  the  artery  de- 
pends upon  the  sudden  emptying  of  the  aorta  through  the  in- 
adequate valves,  at  the  first  moment  of  ventricular  diastole. 

M.  Aran  has  remarked  that  in  the  progress  of  the  disease,  the 
pulse  ceases  to  exhibit  the  "  collapsing"  character,  owing  to  the 
circumstance,  that  at  this  period  the  coats  of  the  arteries  have 
become  rigid  by  atheromatous  change.* 

The  magnitude  of  the  pulse  is  accounted  for  by  the  previous 
dilatation  of  the  artery,  and  the  injection  of  a  large  volume  of 
blood  from  an  hypertrophied  and  dilated  ventricle.  The  infre- 
quency of  pulsation  is  proportionate  to  the  dilatation  of  the 
ventricle,  and  the  volume  of  blood  circulated  at  each  systole. 

Doctor  Stokes  has  described,*!*  under  the  designation  of  "  steel 
hammer"  pulse,  a  peculiar  and  characteristic  pulsation  of  the 
arteries  which  may  be  witnessed  in  cases  of  acute  rheumatic 
arthritis  supervening  upon  chronic  inadequacy  of  the  aortic 
valves.  The  pulse  is  abrupt  and  energetic,  as  the  rebound  of  a 
smith's  hammer  from  the  anvil ;  it  is  exhibited,  however,  only  in 
the  arteries  adjacent  to  the  affected  joints. 

Fig.  LI.  (p.  870)  illustrates  the  graphic  character  of  the  pulse 
of  simple  aortic  obstruction.  The  five  subjoined  tracings  (Figs. 
XLVI.  to  L.  inclusive)  are  characteristic  of  the  pulse  of  aortic 
patency.  The  three  latter  are  borrowed,  by  kind  permission  of 
the  author,  from  Dr.  Boileau's  excellent  little  work.J 

*  Archives  Generates  de  Medecine,  torn,  xv.,  1842. 
+  Continued  Fever,  1874,  p.  244. 

X  The  Sphygmograph,  by  J.  P.  H.  Boileau,  A.B.,  M.D.,  1874. 
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Fig.  XLVI. 


Aortic  insufficiency.    (E.  G.) 

This  tracing  indicates  hypertrophy  and  dilatation  of  the  left  ventricle,  with  inade- 
quacy of  the  aortic  valves.  Its  distinctive  features  are,  great  height  and  vertically 
of  up-stroke,  pointed  summit,  well-marked  tidal,  and  absence  of  dicrotic  wave. 
Pulse  regular. 


Fig.  XLVII. 


Aortic  insufficiency.  (G.) 

From  Dr.  Grimshaw.  Conditions  indicated  same  as  those  in  Fig.  XLVI.,  especi- 
ally the  length  and  vertical  ascent  of  the  percussion-stroke,  and  the  height  of  the 
tidal  wave  ;  the  former  indicating  great  force  of  ventricular  systole,  and  the  latter 
considerable  dilatation  of  the  left  ventricle. 


Fig.  XLVIII. 


Aortic  insufficiency ;  cardiac  hypertrophy  (33  ozs.)  ;  adherent  pericardium  ;  ven- 
tricular dilatation.  (Dr.  Boileau,  Fig.  VII.)    Pulse  110.    Kespiration  46. 


Fig.  XLIX. 
Aortic  insufficiency.  (Dr.  Boileau,  Fig.  XXXI.) 
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Fig.  L. 

Aortic  insufficiency.   (Dr.  Boileau,  Fig.  XXXII.) 


Doctor  Henderson  maintained  that  the  pulse  is  further  cha- 
racterized by  postponement,  in  relation  to  the  cardiac  impulse 
and  first  sound.*  According  to  him,  the  radial  pulse  alternates 
with  the  impulse  of  the  heart,  "  or  occurs  in  the  middle  of  the 
interval  between  the  successive  pulses  of  the  heart."  I  cannot 
confirm  this  observation ;  indeed  I  am  convinced  it  is  erroneous. 
The  arterial  pulse  depends,  as  to  rhythm,  upon  the  ventricular, 
not  upon  the  aortic,  systole.  The  characters  of  the  pulse-tracing 
show  that  the  radial  pulse  is  in  normal  relationship  to  the  ven- 
tricular systole. 

A  pulse  possessing  these  characters,  is,  in  the  strictest  sense, 
pathognomonic.    It  indicates,  however,  extreme  inadequacy  of 
the  aortic  valve,  and  is  not  present  when  a  mere  leakage  exists 
at  the  orifice.    In  the  early  stages  of  the  pathological  change  by 
which  incompetency  of  the  valve  is  produced,  it  must  not,  there- 
fore, be  looked  for ;  and,  as  a  guide  to  treatment,  it  is  less  valu- 
able than  diastolic  murmur,  because  developed  at  a  later  period 
of  the  disease.    It  may,  however,  be  a  primary  manifestation  of 
valvular  inadequacy,  and  coeval  with  murmur.   Such  is  the  case 
when  it  is  suddenly  produced  by  rupture,  laceration,  or  retrover- 
sion of  the  valve.    If,  during  a  shock  or  strain,  a  sensation  is 
experienced  of  something  having  given  way  within  the  chest, 
accompanied  by  sharp  precordial  pain,  palpitation,  dyspnoea- 
with  or  without  haemoptysis,  oppression,  and  faintness ;  and  if, 
at  the  same  time,  right  basic  diastolic  murmur  be  suddenly  de- 
veloped, the  diagnosis  of  rupture,  detachment,  or  retroversion  of 
one  or  more  segments  of  the  aortic  sigmoid  valve  may  be  confi- 
dently made.    Fulness  of  volume,  though  usual,  is  by  no  means 
a  constant  characteristic  of  the  pulse  of  aortic  regurgitation; 

*  Edinburgh  Medical  and  Surgical  Journal,  vol.  xlviii.,  1837. 
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where  obstruction  likewise  exists,  it  will  be  small  and  flickering. 
On  tbe  other  hand,  as  already  stated  (p.  810),  it  may  present  a 
factitious  fulness,  even  when  obstruction  coexists,  owing  to 
atheromatous  rigidity  or  calcification  of  the  arteries. 

Corrigan  was  the  first  to  direct  attention  to  the  remarkable 
symptom  of  "  visible  pulsation"  of  the  arteries  of  the  head,  neck, 
and  upper  limbs,  as  characteristic  of  aortic  patency.  The  throb- 
bing of  the  radial  and  ulnar  arteries  is  strildngly  exaggerated  by 
raising  the  arm  above  the  head ;  it  is  likewise  exhibited  in  the 
temporal  arteries;  but  in  minor  degrees  of  inadequacy  it  does  not 
exist  in  these  vessels,  and,  when  present,  it  is  always  less  pro- 
nounced than  in  the  arteries  of  the  wrist.  Visible  pulsation  of  the 
arteries  is  not,  however,  pathognomonic  of  aortic  patency;  it  may 
exist  under  two  conditions  in  the  absence  of  inadequacy  of  the 
valves ;  namely,  when  the  arteries  have  become  rigid  and  tor- 
tuous by  atheromatous  change,  and  when  copious  hgemorrhage 
has  taken  place.  In  the  former  of  these  conditions,  visible  pul- 
sation of  the  superficial  arteries  is  permanent ;  they  are  lifted 
visibly  from  their  bed  at  each  systole  of  the  left  ventricle,  as 
the  result  of  the  elongation  and  straightening  of  tbe  vessels, 
produced  by  their  sudden  distension  with  blood.  The  pulse,  in 
such  cases,  would  be  most  appropriately  designated  as  "  locomo- 
tive." In  the  latter  condition,  visible  pulsation  is  only  tempo- 
rary, and  coeval  with  insufficiency  in  the  volume  of  the  blood ; 
but  it  is,  nevertheless,  a  veritable  pulse  of  "unfilled  arteries." 
The  differential  diagnosis  is,  however,  not  difficult.  Where  the 
arteries  pidsate  visibly  by  reason  of  the  rigid  state  of -their 
walls,  this  condition  is  readily  detected  by  the  finger;  it  is, 
moreover,  unassociated  with  sudden  collapse  of  the  vessel,  which 
is  manifestly  tortuous,  and  the  patient  is  also  most  frequently  of 
advanced  age.  The  principal  graphic  features  of  such  a  pulse 
(pouls  des  vieillards)  as  exhibited  in  a  sphygmographic  tracing ; 
namely,  great  amplitude,  vertical  upstroke,  and  an  extended 
summit,  contrast  strildngly  with  those  of  aortic  patency.  Fig. 
LI.  illustrates  these  features,  and  may  be  compared  with  Figs. 
XLVI.  to  L.  inclusive. 
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Fig.  LI. 

The  pulse  of  advanced  age.  (Dr.  Boileau,  Fig.  XVIII.)  From  a  military 
officer,  aged  eighty,  who  had  fought  at  Waterloo.  He  was  in  vigorous  health 
when  this  tracing  was  taken. 

Throbbing  from  loss  of  blood  is  associated  with,  recent  he- 
morrhage. In  all  cases,  however,  the  crucial  test  of  auscultation 
is  necessary  to  establish  the  diagnosis. 

The  breathing  may  be  scarcely  quickened  in  the  state  of  repose, 
but  it  is  readily  accelerated  by  even  moderate  exercise,  and  is  then 
accompanied  by  palpitation.  Corrigan  truly  remarks  that  haemop- 
tysis is  rare,  and  that  oedema,  when  present,  is  always  a  late  symp- 
tom. When,  however,  in  the  progress  of  the  disease,  the  mitral 
valve  has  become  inadequate  by  thickening  of  its  proper  struc- 
ture, consequent  upon  the  extreme  and  protracted  tension  to 
which  it  has  been  subjected,  and  by  dilatation  of  the  ventricle, 
pulmonary  congestion  and  haemoptysis,  with  general  venous  en- 
gorgement and  dropsy,  may  ensue.  But  death  by  exhaustion,  from 
failure  of  the  left  ventricle,  usually  anticipates  these  consequen- 
ces, except  when  inadequacy  is  suddenly  produced  by  rupture  or 
detachment  of  the  valve.  In  such  contingency  the  left  ventricle 
is  surprised  in  a  state  of  comparative  unpreparedness ;  hence, 
syncope,  engorgement  of  the  lungs,  and  most  frequently  haemop- 
tysis, great  respiratory  distress,  general  venous  stasis,  cyanosis, 
and  partial  or  complete  failure  of  the  radial  pulse.  Death  is 
most  frequently  the  result  of  such  an  accident  in  young  sub- 
jects, within  a  few  months  of  its  occurrence,  because  the  valves, 
the  kidneys,  and  the  aorta,  being  in  such  cases  usually  unaf- 
fected by  previous  disease,  the  left  ventricle  has  not  undergone 
the  preparatory  change  of  hypertrophy.  But  in  the  adult,  the 
ventricle  is  most  frequently  in  a  state  of  partial  hypertrophy 
when  rupture  of  the  valve  occurs,  owing  to  the  previous  exist- 
ence of  valvular,  renal,  or  aortic  disease ;  or  perhaps  of  all  these 
combined.    In  the  three  examples  of  this  accident  recorded  by 
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Dr.  Balthazer  Foster,*  death  followed  within  three  months, 
eighteen  months,  and  twenty-three  months  of  the  date  of  its 
occurrence,  respectively.  He  adds,  that  in  no  well  authenticated 
case  has  the  occurrence  of  this  accident  been  referred  to  a  period 
more  remote  than  four  and  a-half  years  previous  to  the  death  of 
the  patient. 

Fom-  examples  of  rupture  of  the  aortic  valve,  verified  by 
autopsy,  have  come  under  my  notice.  The  date  of  the  accident 
was  fixed  with  approximate  accuracy  by  the  attendant  circum- 
stances in  all  four  cases.-f- 

In  one  case,  that  of  a  woman,  aged  forty-four,  death  took  place 
on  the  next  day  after  the  accident.  The  heart  was  fatty,  the  aorta 
was  dilated,  and  the  aortic  valves  were  calcified.  In  the  remain- 
ing three  cases  the  patients  were  men,  aged,  respectively,  thirty, 
thirty-four,  and  forty-five  years  ;  death  followed  the  accident  of 
rupture  of  the  valve  at  intervals  of  two  years,  in  the  case  of  the 
two  former,  and  nine  weeks  in  that  of  the  latter. 

Death  may  follow  the  occurrence  of  rupture  at  a  very  early 
period  also,  in  cases  of  advanced  fatty  degeneration  of  the  left 
ventricle,  as  exemplified  in  Case  91,  p.  873.  In  such,  the  ven- 
tricle is  overwhelmed  by  the  shock  of  the  accident ;  being  struc- 
turally unsound,  it  is  unable  to  recover  its  equilibrium,  and, 
owing  to  impairment  of  nutrition,  it  is  incapable  of  undergoing 
changes  of  compensation. 

Dilatation  of  the  root  of  the  aorta,  by  divaricating  the  valve- 
segments,  deprives  them  of  the  support  which,  in  the  state  of 
health,  they  afford  one  another  by  the  mutual  and  close  applica- 
tion of  their  lumdce,  and  thus  becomes  a  predisposing  cause  of 
rupture. 

Amongst  the  accidental  symptoms  due  to  intercurrent  conges- 
tion of  the  viscera  are,  oppression,  starting  from  sleep,  orthop- 
noea,  angina,  oedema  of  the  lower  extremities  and  genitals,  and 
enlargement  with  tenderness  of  the  liver.  Congestion  of  the 
kidneys  is  indicated  by  albumen  in  the  urine,  but  without  re- 
duction in  its  specific  gravity,  except  where  chronic  renal  disease 
likewise  exists. 

The  physical  signs  are  eminently  characteristic,  and  are  coin- 

*  Clinical  Medicine,  1874,  p.  139.          t  See  Cases  25,  91,  98,  and  99. 
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prised  under  the  three  heads  of,  impulse,  area  of  percussion- 
clulness,  and  murmur. 

In  the  stages  of  disease  at  the  aortic  orifice,  both  obstructive 
and  regurgitative,  previous  to  retrogressive  change  of  the  sub- 
stance of  the  heart,  the  cardiac  impulse  is  strong;  and  in  those 
rare  cases  of  simple  obstruction  in  which  retrogressive  tissue 
changes  in  the  heart  are  not  coeval  with  lesion  of  the  valves,  it 
is  remarkably  so,  contrasting  with  the  radial  pulse,  which  is 
small  and  feeble ;  but  subsequently  to  the  occurrence  of  fatty 
metamorphosis  the  impulse  is  feeble ;  and  in  the  later  stages  of 
the  disease  it  is  irregular,  unequal,  and  occasionally  intermittent. 

In  simple  obstruction  the  point  of  apex-pulsation  is  displaced 
outwards,  proportionately  to  the  degree  of  hypertrophy  of  the 
left  ventricle ;  in  such  cases,  however,  it  rarely  transgresses  the 
nipple  line  by  more  than  half  an  inch.  But  where  valvular  in- 
adequacy, with  or  without  obstruction,  has  been  long  in  opera- 
tion, the  outward  displacement  of  the  apex  is  much  greater, 
owing  to  the  coexistence  of  dilatation  of  the  ventricle.  In  ex- 
treme degrees  of  inadequacy  of  the  aortic  valve  the  right  ven- 
tricle is  also  dilated,  and  in  such  cases  I  have  found  the  apex- 
pulsation  two  and  a-half  inches  to  the  left  of  the  nipple  line. 
Owing  to  the  continued  action  of  the  reflux  current  upon  the 
apex  of  the  ventricle,  that  chamber  is  likewise  elongated ;  hence, 
the  point  of  apex-pulsation  is  displaced  downwards,  and  usually 
occupies  the  sixth  intercostal  space ;  it  may  be  detected  beneath 
the  seventh  rib,  and,  in  extreme  cases,  even  in  the  seventh  in- 
tercostal space. 

The  area  of  percussion-dulness  is  proportionate  to  the  enlarge- 
ment of  the  heart ;  but  where  pulmonary  emphysema  likewise 
exists,  the  area  of  dulness  is  proportionately  restricted.  The 
dulness  extends  horizontally  rather  than  vertically ;  and,  owing 
to  the  persistence  of  thoracic  vibration,  it  yields  a  sensation  of 
only  partial  resistance  ;  in  both  these  respects  contrasting  with 
pericardial  effusion  as  previously  described.*  It  is  further  dis- 
tinguishable from  that  due  to  pericardial  effusion,  by  the  cir- 
cumstance that  impulse  is  more  or  less  distinctly  perceptible 
over  the  entire  area  of  dulness. 

*  See  p.  388. 
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Murmur  is,  however,  the  only  pathognomonic  sign  of  disease 
of  the  aortic  valves.  Alone,  it  suffices  to  warrant  a  positive 
diagnosis ;  and  without  it,  all  other  signs  are  only  presumptive. 
The  diagnostic  value  of  aortic  murmur  depends  upon  a  correct 
appreciation  of  its  rhythm,  seat,  and  transmission.  For  the 
purpose  of  differential  diagnosis,  it  is  further  necessary  to  bear 
in  mind  that  the  murmur  may  be  single  or  double,  according  to 
the  actual  condition  of  the  valves;  the  former  indicating  ob- 
struction or  regurgitation,  as  determined  by  the  rhythm;  and  the 
latter,  usually  designated  the  "see-saw"  or  "to  and  fro"  murmur, 
obstruction  and  regurgitation.  Owing  to  the  want  of  a  precise 
distinction  as  to  these  details,  the  memoir  of  Corrigan,  to  whom 
medical  science  is  indebted  for  the  first  complete  exposition  of 
this  subject,  is  in  some  degree  vitiated;  but  the  period  at  which 
he  wrote  may  be  held  as  sufficient  excuse  for  this  partial  defect ; 
and  the  great  merits  of  his  article  on  "  permanent  patency,"  are 
scarcely  diminished  by  it.  It  is  necessary,  however,  in  a  modern 
treatise  on  the  subject,  to  point  out  where,  and  in  what,  he  has 
fallen  into  error. 

Corrigan  recognized  only  two  causes  of  murmur  in  the  aorta; 
namely,  inadequacy  of  the  valves,  and  aneurism.  Hence  have 
arisen  certain  cardinal  errors  in  his  identification  of  the  rhythm 
of  aortic  murmurs,  and  in  his  diagnosis  of  the  precise  condition 
of  the  aortic  valves.  He  ignored  the  murmur  arising  from  ob- 
struction at  the  orifice  of  the  aorta;  and  when  this  occurred 
singly  he  regarded  it  as  diastolic  in  rhythm,  and  as  evidence,  not 
of  obstruction,  but  of  inadequacy  of  the  valves.  The  murmur 
is  audible,  according  to  him,  in  the  carotid  and  subclavian  arte- 
ries ;  it  accompanies  the  "  visible  pulsation  and  diastole  of  these 
vessels,"  and  the  frdmissement  perceptible  in  them.  A  murmur 
answering  to  this  description  would  manifestly  be  systolic  in 
rhythm,  and,  having  its  seat  at  the  orifice  of  the  aorta,  it  would 
indicate  obstruction  of  the  valves.  When  two  murmurs  are 
audible  in  the  aorta,  he  would  regard  both  as  arising  from 
"great  deficiency  of  the  valves:"  the  first,  as  "from  a  rushing  of 
blood  up  the  aorta,  the  second  from  a  rushing  of  it  back  into  the 
ventricle." 

The  murmur  indicative  of  obstruction  at  the  aortic  orifice  is 
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strictly  systolic  in  rhythm;  it  more  frequently  accompanies  than 
replaces  the  first  sound  of  the  heart.  When,  however,  the 
mitral  and  tricuspid  valves  are  thickened  or  incompetent;  also 
when  the  myocardium  is  in  an  advanced  stage  of  fatty  degenera- 
tion, the  murmur  of  aortic  obstruction  will  entirely  replace  the 
first  sound. 

Flint  says  it  is  oftener  soft  than  harsh.   I  cannot  agree  in  this 
opinion.    Indeed,  I  have  never  heard  a  veritable  aortic  systolic 
murmur  which  was  soft  in  quality ;  harshness  is  one  of  its  proper, 
if  not  inseparable,  characteristics.    It  is  always  transmitted  into 
the  aorta  and  the  great  arteries  of  the  neck ;  but  it  is  certainly  not 
louder,  as  Flint  maintains,  in  the  right  second  intercostal  space 
than  at  midsternum ;  this  latter  situation  is,  in  my  judgment, 
its  point  of  maximum  intensity.   It  is  usually  audible  at  the 
apex  of  the  heart ;  and  if  very  loud  at  the  base,  it  may  be  heard 
likewise  in  the  thoracic  and  abdominal  aorta ;  but  in  such  cases 
it  is  reinforced  in  the  aorta  by  a  rough  and  atheromatous  condi- 
tion of  the  walls  of  that  vessel.  The  line  of  upward  transmission 
coincides  with  that  of  the  arch  of  the  aorta,  and  therefore  deviates 
somewhat  to  the  right  of  the  mesial  line.  Exceptions  to  this  rule 
are  extremely  rare.   Dr.  Hawtrey  Benson,  however,  has  recorded 
one  such  example.*    In  this  case,  a  systolic  aortic  murmur  was 
transmitted  upwards  and  to  the  left;  the  arch  of  the  aorta  was 
found,  after  death,  to  take  a  similar  course.    When  audible  in 
the  back,  which  is  exceptional,  save  when  it  is  transmitted  into 
the  descending  aorta,  the  murmur  of  aortic  obstruction  is  located 
in  the  left  interscapular  space.    As  Stokes  avers,  murmur  of  this 
rhythm  and  seat  is  usually  associated  with  fatty  degeneration  of 
the  heart ;  and,  I  will  add,  with  an  atheromatous  condition  of 
the  aorta  and  principal  arteries. 

It  may  be  confounded  with  heernic  murmur  at  the  base  of  the 
heart ;  with  the  murmur  of  aneurism  of  the  ascending  portion  of 
the  arch ;  and  with  that  produced  by  a  rough  and  scabrous  con- 
dition of  the  first  portion  of  the  aorta. 

From  heemic  murmur  it  may  be  distinguished  by  its  harsh 
quality,  by  its  being  audible  in  the  carotid  and  subclavian  arte- 
ries in  the  recumbent  posture,  by  the  age  and  sex  of  the  patient, 

*  Proceedings  of  Pathological  Society  of  Dublin,  new  series,  vol.  iv.,  part  i.,  p.  34. 
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and,  frequently,  by  the  coexistence  of  atheroma  of  the  superficial 
arteries.  The  patient  is  usually  of  middle  or  advanced  age,  and 
of  the  male  sex;  whereas,  the  subjects  of  hfemic  murmur,  not 
consequent  upon  recent  hemorrhage,  are  in  almost  all  instances 
young  females.  When  the  murmur  is  purely  hasmic,  it  is  not 
audible  in  the  cervical  arteries  in  the  recumbent  posture,  unless 
there  be  also  a  general  arterial,  or  a  localized  subclavian  mur- 
mur;  and  further,  it  is  associated,  in  almost  every  instance,  with 
the  characteristic  hum  in  the  jugular  veins. 

The  murmur  of  aneurism  is  usually  localized  at  a  higher  point 
than  the  base  of  the  heart,  and  is,  moreover,  characterized  by 
one  or  more  of  the  other  signs  proper  to  that  disease.  Aneurism 
may,  however,  exist  at  the  root  of  the  aorta,  and  give  rise  to  inade- 
quacy of  the  valves  through  dilatation  of  the  vessel,  as  Corrigan 
showed ;  or  it  may  be  associated  with  valvular  obstruction  and 
inadequacy.  Of  the  latter  combination,  a  good  example  has  been 
published  by  Dr.  McAdani  * 

Finally,  murmur  produced  by  a  scabrous  condition  of  the  as- 
cending aorta,  in  the  absence  of  valvular  lesion,  an  exceedingly 
rare  phenomenon,  of  which  I  have  met  with  only  one  example 
(Case  62,  p.  713),  will  be  characterized  by  a  somewhat  higher 
seat  of  origin  than  the  base  of  the  heart,  and  by  its  not  being- 
transmitted  into  the  carotid  arteries.  Elsewhere  f  I  have  ven- 
tured to  suggest  that  the  absence  of  arterial  murmur  in  such 
cases  may  be  clue  to  the  superficial,  as  distinguished  from  the 
axial  and  ordinary  seat  of  origin  of  the  phenomenon.  It  is, 
moreover,  loudest  in  the  curvature  of  the  arch,  or  at  the  right 
second  costal  cartilage. 

Sir  Dominic  Corrigan  exhibited  before  the  Pathological  Society 
of  Dublin  J  the  heart  of  a  young  man,  in  which  the  root  of  the 
aorta  had  undergone  complete  osteoid  transformation;  it  was 
likewise  greatly  dilated,  and  the  aortic  valves  had  been  rendered 
thereby  inadequate.  During  the  patient's  last  illness,  a  systolic 
murmur  of  metallic  quality,  appropriately  designated  a  "trumpet- 
bruit,"  was  audible  at  the  base,  and  in  the  ascending  aorta  and 


*  Dublin  Jownal  of  Medical  Science,  vol.  ix.,  1836. 

t  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  v.,  p.  ii.,  new  ser.,  p.  139. 
t  See  Proceedings,  vol.  ii.,  p.  ii-,  new  series,  Feb.  1864. 
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carotid  arteries;  there  was  likewise  a  soft  diastolic  murmur. 
Sir  Dominic  Oorrigan  refers  to  a  similar  specimen  which  he  had 
previously  exhibited,  and  to  another  which  had  been  brought 
under  the  notice  of  the  Society  by  Dr.  Banks.  In  this  latter 
case,  however,  there  had  been  a  double  "  trumpet-bruit,"  which 
was  found  to  have  been  caused  by  a  « tongue  of  bone"  projecting 
into  the  orifice  of  the  aorta.  He  regards  a  "trumpet-bruit"  as 
absolutely  diagnostic  of  bony  deposit  in  the  aorta,  either  in  the 
form  of  a  "  rim  of  bone,"  or  a  "  projection  or  tongue  of  bone." 

But,  independently  of  all  these  causes,  and  in  the  absence 
of  disease  of  the  aorta  or  its  valves,  and  of  antemia,  sys- 
tolic murmur  in  the  aorta,  propagated  into  the  carotid  and  sub- 
clavian arteries,  may  be  produced  by  disease  of,  or  deposit 
upon,  the  anterior  segment  of  the  mitral  valve,  as  exemplified 
in  Case  31,  p.  554.  This  rare  form  of  lesion  is  most  likely  to 
be  confounded  with  obstructive  disease  at  the  orifice  of  the  aorta; 
and  in  the  present  state  of  science,  the  differential  diagnosis,  as 
between  the  two  conditions,  is,  in  practice,  quite  impossible- 
Theoretically,  it  may  be  supposed  that,  where  the  murmur  is 
caused  by  mitral  lesion,  its  point  of  maximum  loudness  would 
be  somewhat  below  and  to  the  left  of  the  aortic  orifice ;  but  this 
is  a  mere  hypothesis,  devoid  of  clinical  basis. 

Cardiac  fremitus,  transmitted  into  the  arteries  of  the  neck,  is 
an  occasional,  but  by  no  means  frequent  concomitant  of  systolic 
aortic  murmur  of  valvular  origin.  Fremitus  may  likewise  attend 
a  vascular  aortic  murmur ;  but  in  this  association  it  would  not, 
according  to  my  observation,  be  perceptible  in  the  carotid  and 
subclavian  arteries.  Fremitus  indicates  either  an  extremely 
irregular,  and,  most  frequently,  a  spiculated  state  of  surface  at 
the  seat  of  its  origin,  or  a  pendulous  or  vibrating  flap  of  fibrin, 
or  of  lacerated  valve.  I  have  not  met  with  a  single  example  of 
it  in  association  with  the  murmur  of  aortic  reflux,  and  I  incline 
to  believe  that  it  is  never  so  associated. 

Fremitus  is,  therefore,  intimately  connected  with  systolic 
aortic  murmur  in  origin,  in  rhythm,  and  in  transmission ;  when 
it  is  present,  murmur  may  be  also  confidently  sought  for ;  but  it 
may  be  absent  where  murmur  exists,  because  it  requires  for  its 
production  a  more  irregular  state  of  surface,  and  more  intense 
vibration  than  does  the  latter  phenomenon. 
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Both  the  murmur  of  aortic  obstruction,  and  the  attendant  fre- 
mitus, may  be  temporarily  or  definitively  suspended  by  extreme 
debility  of  the  left  ventricle ;  but,  so  far  as  I  have  been  able  to 
observe,  this  occurs  only  at  a  period  of  the  disease  when  there  is 
other  and  indubitable  evidence  to  show  that  death  is  close  at 
hand. 

The  murmur  of  aortic  regurgitation  is  most  frequently  diastolic 
in  rhythm ;  that  is  to  say,  it  occupies  the  period  of  the  second 
sound.  It  may  be  substitutive,  or  accompanying ;  usually  the 
latter,  because  the  pulmonic  second  sound  is  in  most  cases  audi- 
ble in  some  degree  at  the  right  base.  In  quality  it  is,  according 
to  my  experience,  almost  invariably  soft  and  blowing,  but  it  is 
occasionally  attended  by  a  musical  note.  It  is  loudest  at  mid- 
sternum,  and  transmitted  with  greatest  intensity  in  the  direction 
of  the  right  apex.  Dr.  Foster  is  of  opinion,  that  the  conduction 
of  an  aortic  diastolic  murmur  to  the  apex  indicates  regurgitation 
by  incompetency  of  the  posterior  segment  of  the  valve ;  whereas, 
conduction  to  the  ensiform  cartilage  is  diagnostic  of  inadequacy 
of  either  or  both  of  the  anterior  segments.*  He  adduces  two 
most  interesting  cases  observed  by  himself,  in  support  of  the 
opinion  just  stated.  They  are  certainly  of  a  character  to  lend  it 
support;  but  more  extended  observation  would  be  necessary  to 
establish  so  important  a  point  of  differential  diagnosis. 

In  two  cases  (Cases  25  and  98)  I  find  my  notes  to  bear  in  some 
measure  upon  this  question.  In  the  latter  (Case  98,  p.  884),  the 
murmur,  which  was  aortic  in  origin  and  prediastolic  in  rhythm, 
was  heard  at  the  apex  of  the  heart,  and  was,  owing  to  that  cir- 
cumstance, at  first  regarded  as  presystolic.  On  post  mortem  ex- 
amination the  right  anterior  segment  was  found  ruptured.  In 
the  former  (Case  25,  p.  538),  the  murmur  was  diffused  univer- 
sally over  the  chest ;  and,  on  examination  of  the  body,  the  right 
anterior  segment  was  likewise  that  found  to  have  been  ruptured. 

This  question  has  a  practical  bearing.  According  to  Dr. 
Foster,  inadequacy  of  the  anterior  segments  is  of  more  serious 
import,  as  indicating  a  shorter  period  of  survival,  owing  to  their 
relationship  to  the  coronary  arteries.  My  attention  has  been  too 
recently  directed  to  this  point,  and  my  observations,  have  been 

*  Clinical  Medicine,  1874,  p.  127. 
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too  few,  to  warrant  me  in  making  any  definite  statement  of  opin- 
ion in  relation  to  it.  The  murmur  is  audible,  but  less  distinctly, 
in  the  ascending  aorta,  less  constantly  in  the  transverse  portion 
of  the  arch,  and  in  only  a  single  instance  (Case  25)  have  I  heard 
it  even  faintly  in  the  arteries  of  the  neck.  In  that  case  the  aortic 
valve  had  been  ruptured,  and  the  diastolic  murmur  was  remark- 
ably loud,  and  diffused  over  the  entire  chest.  Flint  asserts  that 
this  murmur  is  loudest  in  the  third  or  fourth  left  intercostal  space, 
close  to  the  sternum.    I  cannot  subscribe  this  statement. 

I  quite  agree  with  Walshe  in  regarding  the  association  of  tac- 
tile fremitus  with  the  murmur  of  aortic  regurgitation,  as  exceed- 
ingly rare.  This  author  declares  he  has  met  with  only  a  single 
example  of  it.*  Sir  Thomas  Watson  has  published  another.f 
No  example  of  the  kind  has  come  under  my  observation.  Con- 
siderable discrepancy  of  opinion  exists  as  to  the  transmission  of 
aortic  diastolic  murmur  into  the  carotid  and  subclavian  arteries. 
I  have  already  stated  that,  in  my  opinion,  this  is  in  the  highest 
degree  exceptional.  In  reference  to  this  point,  however,  I  find 
myself  at  issue  with  very  eminent  authority.  Sir  D.  Corrigan, 
as  already  mentioned,  regarded  carotid  and  subclavian  murmur 
as  one  of  the  distinctive  signs  of  aortic  regurgitation ;  but  I  have 
already  shown  that  the  cases  from  which  he  drew  this  conclu- 
sion were,  most  probably,  examples  of  the  double  lesion.  M. 
Guizot,  who  wrote  shortly  after  the  date  of  Corrigan's  memoir, 
likewise  regarded  carotid  and  subclavian  murmur  as  a  concomi- 
tant sign  of  aortic  reflux  ;J  and  M.  Charcelay,  two  years  later, 
expressed  a  similar  opinion.  §  Flint  holds  ||  that  this  murmur  is 
"  frequently  but  not  invariably"  heard  over  the  carotids.  Pro- 
fessor Gairdner  declares  that  aortic  diastolic  murmur  is  propa- 
gated, "  though  sometimes  very  faintly,"  into  the  arteries  of  the 
neck.1T  M.  Aran  asserts  that  it  is  transmitted  not  only  into  the 
cervical  arteries,  but  likewise  into  the  brachial,  crural,  and  tem- 

*  Diseases  of  the  Heart,  fourth  edition,  1873,  p.  34. 
+  London  Surgical  Gazette,  vol.  xix. 

t  Archives  Ginirales  de  Medecine,  torn,  v.,  2eine  sene,  1834. 
§  Ibid.,  Mars,  1837. 

||  Diseases  of  the  Heart,  second  edition,  1870,  p.  219. 
IT  Clinical  Medicine,  1862,  p.  587. 
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poral  arteries*  Dr.  Foster  has  heard  this  murmur  in  the  carotid 
arteries,  as  I  have  at  least  in  one  instance,  but  he  does  not 
assert  that  it  is  usually  audiblef  in  these  vessels.  Indepen- 
dently of  the  teaching  of  actual  clinical  experience,  it  is  scarcely 
conceivable,  on  theoretic  grounds,  that  a  murmur  of  low  pitch,  as 
that  of  aortic  patency  certainly  is,  should  be  transmitted  to  a 
point  so  distant,  against  the  current  by  which  it  is  produced. 

Murmur  of  aortic  patency  may,  however,  be  prediastolic  or 
postdiastolic  in  rhythm.  Examples  of  both  these  modifications  of 
diastolic  murmur  in  the  aorta  will  be  found  amongst  the  cases 
appended  to  this  section.  I  believe  both  are  produced  by  leak- 
age at  the  orifice,  arising  from  defect  of  the  valves,  but  in 
different  degrees.  One  or  two  segments  of  the  valve,  or  the 
principal  portions  of  all  three,  are  structurally  healthy,  and 
capable  of  yielding  a  clear  second  sound ;  but  in  some  instances 
this  sound  is  preceded  by  a  faint  murmur  of  reflux,  arising  from 
impediment  to  the  free  and  rapid  closure  of  the  valves  (predias- 
tolic). The  retardation  of  closure  may  be  caused  by  adhesion  of 
the  segments  to  one  another ;  by  attachment  of  one  of  them  to 
the  wall  of  the  aorta  by  means  of  a  fibrous  band ;  or,  as  in  Case 
98,  the  murmur  may  result  from  perforation  and  permanent 
depression  of  one  of  the  valve-segments. 

In  other  instances,  a  second  sound,  more  or  less  normal  in 
character,  is  immediately  succeeded  by  murmur  (postdiastolic). 
This  may  be  produced  either  by  a  regurgitant  axial  current  from 
retroversion  of  the  edge  of  one  of  the  valves,  or  from  thickening 
and  maladaptation  of  the  segments,  at  the  acme  of  aortic  systole. 
But,  postdiastolic  aortic  murmur  may  be  likewise  an  indirect 
consequence  of  reduplicated  second  sound,  owing  to  dilatation  of 
the  left  ventricle ;  the  aortic  element  of  the  reduplicated  sound 
being  posterior  in  time  to  the  pulmonic,  and  subsequently  being 
replaced  by  a  murmur,  the  result  of  accidental  rupture  of  the 
valve.    Case  99,  p.  886,  affords  a  good  example  of  this  kind. 

Manifestly,  a  similar  result  may  follow  from  a  slow  process 
of  disorganization,  leading  to  incompetency  of  the  valve,  pro- 
vided the  left  ventricle  had  been  previously  dilated,  whether 

*  Archives  Oin&ales  de  Medecine,  torn,  xv.,  1842. 
t  Clinical  Medicine,  1374,  p.  127. 
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from  renal  disease,  or  atheroma  of  the  aorta,  followed  by  soften- 
ing of  the  heart.    Case  28  supplies  an  illustrative  example. 

I  cannot  agree  with  Flint .  in  the  opinion,  that  prediastohc 
murmur  may  be  due  to  atheroma  of  the  aorta.  Diastolic  aortic 
murmur  is  not  necessarily  permanent,  as  Walshe  and  Sanders* 
allege ;  it  may  be  suspended  from  two  different  causes ;  namely, 
temporary  restoration  of  valvular  competency  by  the  entangle- 
ment of  a  plug  of  fibrin  in  the  abnormal  passage,  and  debility 
of  the  left  ventricle  from  fatty  degeneration,  combined  with  a 
rigid  and  inelastic  state  of  the  aorta.  Dr.  Gairdner  has  pub- 
lished an  example  of  the  former  kind,-f-  and  I  have  met  with 
instances  of  the  latter. 

Diastolic  basic  murmur  is,  in  almost  every  instance,  due  to 
inadequacy  of  the  aortic  valves.  It  may,  however,  arise  also 
from  regurgitation  in  the  pulmonary  artery;  aneurism  of  the 
aorta  immediately  above  the  valves ;  patency  of  the  ductus  arte- 
riosus, and  aortic  aneurism  communicating  with  the  pulmonary 
artery.  Inadequacy  of  the  pulmonic  semilunar  valves  is  the 
rarest  of  all  valvular  lesions;  a  murmur  due  to  this  cause  would 
be  loudest  in  the  second  intercostal  space  immediately  to  the  left 
of  the  sternum,  and  further,  it  would  be  transmitted  only  down-  • 
wards  and  towards  the  right  apex.  Aneurism  springing  from 
one  of  the  sinuses  of  Valsalva  is  usually  associated  with  inade- 
quacy of  the  aortic  valves,  and  is  most  likely  to  be  indicated  by 
some  of  the  signs  proper  to  aneurism,  especially  that  of  a  loom- 
ing quality  of  the  attendant  murmur ;  the  latter  is,  moreover, 
systolic  in  rhythm,  except  in  the  very  few  instances  in  which 
the  mouth  of  the  aneurism  is  covered  by  the  valve. 

Patency  of  the  ductus  arteriosus,  of  which  Dr.  Hilton  Fagge 
has  recorded  an  example,!  is  indicated  by  murmur  located  con- 
siderably to  the  left  of  the  sternum,  and  faintly  transmitted 
downwards  and  to  the  right.  Aneurism  opening  into  the  pul- 
monary artery  is  most  frequently  attended  by  murmur  of  systolic 
rhythm;  and  even  when  the  murmur  is  diastolic,  its  seat  of  maxi- 
mum intensity  and  line  of  transmission  would  probably  suffice 
for  the  purpose  of  differential  diagnosis. 

*  Edinburgh  Medical  Journal,  January,  1868. 
+  British  Medical  Journal,  March  30  th,  1872. 
%  Guy's  Hospital  Reports,  1873. 
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Dr.  Bellingham  avers  that  a  roughened,  rigid,  and  dilated  con- 
dition of  the  ascending  aorta,  is  of  itself  competent  to  produce  a 
double  murmur,  which  may  be  readily  mistaken  for  that  arising 
from  lesion  of  the  valves*  The  systolic  murmur  depends  upon 
the  rough  and  dilated  state  of  the  vessel ;  the  diastolic  murmur, 
iu  such  a  case,  he  would  explain  on  the  assumption,  that  whereas, 
during  ventricular  systole,  the  dilated  portion  of  the  vessel  is 
distended  with  blood,  during  diastole  it  is  not  distended,  but 
presents,  owing  to  its  want  of  resiliency,  a  virtual  vacuum,  into 
which  the  blood  rushes  from  the  carotid  and  subclavian  arteries, 
under  the  reaction  of  their  healthy  walls.  This  explanation  he 
would  likewise  apply  to  the  double  murmur  of  aneurism  in  this 
situation.  But,  unfortunately  for  this  theory,  diastolic  murmur 
in  the  ascending  portion  of  the  arch  of  the  aorta,  whether  in 
connexion  with  simple  or  aneurismal  dilatation  of  the  vessel, 
where  the  valves  are  not  thereby  rendered  inadequate,  and  are 
not  themselves  diseased,  is  one  of  the  rarest  physical  phenomena; 
whereas,  both  the  conditions  mentioned  as  competent  to  produce 
it  are  exceedingly  common.  I  have  never  met  with  an  example 
of  diastolic  murmur  in  a  simply  dilated  aorta,  in  which  inade- 
quacy of  the  valves  clicl  not  likewise  manifestly  exist.  Professor 
Law,  however,  has  communicated  to  the  Pathological  Society]* 
the  particulars  of  a  case,  accompanied  by  the  morbid  specimen, 
which  he  regarded  as  confirmatory  of  Dr.  BeUingham's  doc- 
trine. 

Jaccoucl  has  endeavoured  to  show  that  there  is  a  causal  rela- 
tionship between  aortic  patency  and  fatty  degeneration  of  the 
heart,  owing  to  the  inadequacy  of  volume  and  the  defective 
pressure  of  blood  in  the  coronary  arteries,  which  are  assumed  to 
be  the  necessary  consequences  of  the  former  condition.  There 
may  be  some  ground  for  this  statement ;  but,  it  is  certain  that 
hypertrophy  is  an  antecedent  condition  to  fatty  change;  and 
that  fatty  degeneration  of  the  heart  is  no  less  frequently  met 
with  as  an  ulterior  stage  of  hypertrophy  from  other  causes,  and 
notably,  from  simple  obstruction  of  the  aortic  valves.  Indeed, 
Dr.  Stokes  is  of  opinion,  and  I  quite  agree  with  him,  that  simple 

*  A  Treatise  on  Diseases  of  the  Heart,  1857,  p.  152. 
t  Vol.  iii.,  p.  iii.,  March,  1868. 
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aortic  obstruction  is  all  but  invariably  associated  with  fatty  de- 
generation of  the  heart. 

Patency  of  the  aortic  valves  has  been  regarded  as,  par  excel- 
lence, the  form  of  organic  disease  of  the  heart  in  which  sudden 
death  is  to  be  apprehended;  and  Walshe,  basing  his  opinion 
upon  eight  cases  which  have  come  under  his  notice,  goes  the 
length  of  asserting  that  the  less  complex  this  disease,  the  greater 
is  the  danger  of  sudden  death*  Corrigan,  on  the  other  hand 
maintains,  that  in  simple  aortic  patency  death  is  never  sudden ; 
and  under  proper  restriction  and  treatment,  the  patient  is  not 
only  capable  of  leading  an  active  life  for  many  years,  but  is  actu- 
ally benefited  by  moderate  exercise  and  labour.f  He  has  recorded 
the  following  cases  in  support  of  this  statement:  A  labourer, 
aged  twenty-four,  had  been  the  subject  of  aortic  insufficiency  for 
seven  years,  during  which  he  continued  to  work ;  this  man  ulti- 
mately died  of  acute  secondary  endocarditis,  but  not  suddenly. 
A  dispensary  medical  officer  had  laboured  under  aortic  patency 
for  fifteen  years,  and  ultimately  died  of  another  affection.^  A 
young  man  had  been  the  subject  of  this  disease  for  a  period  of 
eight  years,  during  which  he  had  performed  with  efficiency  the 
laborious  duties  of  a  lamp-lighter,  and  ultimately  died  after  a 
protracted  illness.  §  Dr.  Gordon  has  published  the  following  ex- 
ample of  this  kind :  The  patient  had  been  for  fifteen  years  the 
subject  of  inadequacy  of  the  aortic  valves ;  during  the  whole  of 
this  period  he  had  worked  as  a  mechanic,  without  experiencing 
much,  if  any,  inconvenience  from  his  disease ;  and  death,  which 
took  place  whilst  the  man  was  in  hospital,  and  under  Dr.  Gor- 
don's treatment,  was  not  sudden. || 

I  have  observed  several  cases  of  the  same  kind,  though  less 
striking  in  character ;  and  I  have  arrived  at  the  conclusion  that, 
under  ordinary  circnmstances,  sudden  death  is  by  no  means  char- 
acteristic of  disease  of  the  aortic  valves,  obstructive  or  regurgi- 
tative,  or  obstructive  and  regurgitative  combined. 

When,  with  disease  of  the  aortic  valves,  the  case  has  terrni- 

*  Diseases  of  the  Heart,  fourth  edition,  1873,  p.  394. 

t  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  ii.,  part  ii.,  new  series,  1864. 
t  Edinburgh  Medical  and  Surgical  Journal,  April,  1832. 
§  Ibid.,  March  5th,  1857. 
||  Ibid.,  vol.  iii.,  part  iii.,  new  series,  p.  276. 
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nated  by  sudden  death,  I  believe  the  usual  concomitant  or  con- 
secutive changes  of  fatty  degeneration  of  the  left  ventricle,  and 
dilatation  with  atheroma  of  the  aorta,  have  taken  place  ;  and  that 
these  changes  are  mainly,  if  not  exclusively,  chargeable  with  the 
sudden  death  of  the  patient.  Case  101,  p.  889,  may  be  adduced 
as  a  good  example  in  support  of  this  opinion. 

The  treatment  of  disease  of  the  aortic  valves,  whether  obstruc- 
tive or  regurgitative,  should  be  mainly  dietetic  and  regimenal ; 
having  for  its  object  the  postponement  of  tissue  degeneration 
of  the  heart  and  aorta,  rather  than  the  amelioration  of  the 
actual  condition  of  the  valves ;  an  object  which  is  quite  unattain- 
able by  any  means  at  present  known  to  medical  science.  The 
patient  should  avoid  the  use  of  alcoholic  stimulants  and  malt 
drinks,  beyond  a  very  moderate  daily  allowance ;  also  fatiguing 
exercise  or  labour,  as  far  as  is  practicable,  especially  such  as  in- 
volves raising  the  arms  above  the  head,  or  so  called  "overhand" 
work ;  and,  whilst  eschewing  copious  draughts  of  any  kind  of 
liquid,  which  act  injuriously  by  increasing  for  the  time  the 
volume  of  the  blood,  should  take  plenty  of  nitrogenous  food,  of 
such  kind  as  may  best  agree  with  the  stomach.  Animal  fats, 
sugar,  and  saccharine  vegetables,  should  be  used  with  great  mode- 
ration. The  bowels  should  be  moved  at  least  once  daily,  and 
the  skin  made  to  act  by  gentle  exercise,  and  the  occasional  use 
of  the  warm  bath.  Vegetable  tonics  with  alkalies,  such  as  infu- 
sion of  gentian  with  bicarbonate  of  soda ;  or  infusion  of  calumba 
or  of  chiretta,  with  small  doses  of  carbonate  or  citrate  of  lithia, 
must  be  administered  whenever  the  stomach  and  liver,  by  loaded 
tongue  and  lithate  deposit  in  the  urine,  give  evidence  of  derange- 
ment. The  body  should  be  warmly  covered  with  the  view  of 
maintaining  a  full  and  free  cutaneous  circulation,  which  acts 
as  a  natural  derivative  from  the  central  organs;  and,  for  the 
opposite  reason,  prolonged  exposure  to  cold  should  be  avoided. 
In  the  warm  season,  however,  cold  bathing  need  not  be  prohi- 
bited, provided  only  the  body  be  not  chilled  by  protracted 
immersion.  A  period  of  a  few  seconds  in  the  cold  water  will 
be  quite  sufficient  j  and  the  body,  whilst  in  it,  should  be  briskly 
exercised,  and  afterwards  rapidly  dried.  Sea-bathing  is  prefer- 
able to  any  other,  because  of  its  stimulant  action  upon  the  skin. 
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If  the  heart  exhibit  any  signs  of  weakness,  whether  in  the 
obstructive  or  the  regurgitative  form  of  lesion  of  the  aortic 
valve,  digitalis  with  iron,  or  quinine  with  strychnia,  should  be 
given;  the  former,  when  the  action  of  the  heart  is  likewise  fre- 
quent and  irregular,  and  the  latter,  where  cardiac  debility,  with 
vertigo  and  imminent  syncope,  are  the  predominant  characteris- 
tics. I  usually  prescribe  the  tincture  of  digitalis,  in  combination 
with  the  tincture  of  the  perchloride  of  iron  and  spirit  of  nitrous 
ether,  of  each  ten  minims,  to  be  taken  with  an  ounce  of  infusion 
of  quassia  or  of  calumba  three  times  daily,  continuing  the  use 
of  this  medicine  till  the  pulse-rate  has  been  reduced,  and  the 
action  of  the  heart  has  exhibited  greater  strength  and  regu- 
larity.* 

In  1832,  Sir  Dominic  Corrigan  deprecated  the  use  of  digi- 
talis in  the  treatment  of  aortic  patency,  on  the  ground  that, 
by  slowing  the  action  of  the  heart,  and  thereby  protracting  the 
period  of  diastole,  it  favoured  the  process  of  dilatation  of  the 
left  ventricle.  In  1871,-f*  Dr.  Balthazar  Foster  objected  to  it  for 
reasons  identical  with  those  urged  by  Sir  Dominic  Corrigan. 
He  admits,  however,  that  digitalis  may  act  beneficially  in  this 
disease,  under  circumstances  indicative  of  over-compensation; 
viz.,  where  the  heart  acts  with  violence  and  rapidity,  and  the 
arteries  are  in  a  state  of  high  tension.  In  such  a  case  i  would 
prefer  the  application  of  a  few  leeches  at  midsternum,  and  sub- 
sequently, ten-drop  doses  of  the  tincture  of  aconite  (B.  P.),  given 
every  third  hour  till  cardiac  excitement  had  subsided.  The  ten- 
dency to  syncope,  which  Dr.  Foster  and  others  have  witnessed 
under  the  use  of  digitalis  in  this  and  other  forms  of  organic 
disease  of  the  heart,  is,  I  incline  to  think,  occasionally  due,  not 
to  the  drug  itself,  but  to  the  mode  of  its  administration.  I 
believe  the  infusion  is  the  most  objectionable  form  in  which  it 
can  be  given,  having  observed  unpleasant  consequences,  simi- 
lar to  those  mentioned  by  Dr.  Foster,  resulting  from  it.  But, 
given  as  the  tincture,  and  combined  with  iron  and  ether  as  pre- 
viously suggested,  I  have  rarely  known  digitalis  to  cause  un- 

*  Vide  p.  667. 

t  British  and  Foreign  Medico- Chirurgical  Review,  No.  xcv.  ;  see  also  Clinical 
Medicine,  1874,  p.  107. 
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pleasant  symptoms ;  on  the  contrary,  in  numerous  instances  it 
has  been  followed  by  the  most  favourable  and  satisfactory  results. 
I  have,  in  a  few  instances,  been  under  the  necessity  of  suspend- 
ing the  use  of  digitalis  owing  to  threatened  syncope ;  but  in  the 
cases  referred  to  there  was  fatty  degeneration  of  the  heart,  in 
some  instances  with,  and  in  others  without,  disease  of  the  aortic 
valves.  Whilst  admitting  that  infrequency  of  cardiac  action 
does  not,  of  itself,  constitute  an  indication  for  the  use  of  digitalis, 
I  cannot  regard  it  in  the  opposite  light,  as  prohibitory  of  that 
agent.  Mere  infrequency  of  pulse  does  not  indicate  prolongation 
of  aortic  recoil,  and  of  influx  into  the  left  ventricle,  it  only  shows 
that  the  rhythm  of  the  heart  is  slowed  by  protraction  of  the 
long  or  diastolic  pause.  During  this  pause,  blood  continues  to 
flow  into  the  ventricles,  slowly  and  passively,  from  the  auricles, 
till,  at  its  close,  active  auricular  contraction  takes  place. 

Aortic  recoil  is  the  reflex  of  left  ventricular  systole,  is  de- 
livered abruptly  and  vigorously  within  the  period  of  the  second 
sound,  and,  being  a  purely  physical  phenomenon,  it  may  be  re- 
garded as  a  fixed  quantity,  so  long  as  the  essential  conditions  of 
its  development,  vascular  tension  and  elasticity,  remain  unaltered 
(see  p.  91).  Where  incompetency  of  the  aortic  valves  exists,  the 
change  of  vascular  tension  thence  arising,  tends  rather  to  abbre- 
viate than  prolong  the  period  of  aortic  reaction,  owing  to  the 
sudden  emptying  of  the  first  portion  of  the  vessel  by  reflux  upon 
the  ventricle.  If,  for  the  reasons  already  mentioned,  quinine  and 
strychnia  be  preferred,  I  give  two  grains  of  the  former  with 
three  minims  of  the  latter  and  three  minims  of  dilute  sulphuric 
acid,  in  an  ounce  of  water  sweetened  with  syrup  of  orange 
flowers,  three  times  a  clay.  Symptoms  indicative  of  pulmonary 
congestion,  viz.,  dyspnoea  and  feeling  of  thoracic  oppression, 
cough,  and  haemoptysis,  should  be  treated  by  means  of  dry 
cupping,  warm  poulticing,  and  counter-irritation  of  the  chest. 
Temporary  engorgement  of  the  liver  and  portal  system,  indicated 
by  epigastric  fulness  and  tenderness,  with  increased  extent  of 
hepatic  dulness,  constipation,  flatulence,  foul  tongue,  loathing  of 
food  and  retching,  and  frequently  also  by  enlargement  and  pro- 
trusion of  the  hsemorrhoidal  veins,  may  be  promptly  relieved  by 
the  application  of  two  to  four  leeches  at  the  pit  of  the  stomach, 
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followed  by  a  warm  fomentation  or  poultice ;  a  few  grains  of  blue 
pill  or  grey  powder  should  also  be  given,  and  some  hours  subse- 
quently, a  saline  aperient.  During  this  temporary  derangement 
of  the  digestive  organs,  thirst  should  be  relieved  by  the  smallest 
possible  quantity  of  fluid,  and  the  food  taken  should  be  exclu- 
sively liquid. 

Dyspepsia  in  such  cases  is  due,  not  to  urcemia,  as  Dr.  Milner 
Fothergill  surmises,*  but  to  impairment  or  arrest  of  absorption 
in  the  stomach,  from  congestion  of  the  portal  system.  I  have 
repeatedly  witnessed  the  symptoms  previously  described,  where 
the  urine  was  passed  in  full  quantity,  and  was  normal  in  all  re- 
spects save  as  to  deposit  of  lithates,  and  where,  moreover,  none 
of  the  ordinary  symptoms  of  ursemic  poisoning  existed.  Even 
assuming,  as  must,  I  believe,  be  now  conceded,  that  the  forma- 
tion of  urea  is  effected  in  the  liver,f  it  is  scarcely  conceivable 
that  the  urine  should  not,  in  the  cases  referred  to,  have  afforded 
evidence  of  its  non-ehmination,  by  reduction  of  specific  gravity ; 
and  that  none  of  the  nervous  symptoms  usually  associated  with 
retention  of  urea  should  have  been  exhibited.  I  regard  intercur- 
rent symptoms  of  angina  pectoris,  viz.,  substernal  pain  and  con- 
striction, paroxysmal  dyspnoea,  and  faintness,  as  evidence  of 
subacute  inflammation  of  the  aorta ;  and  I  treat  them  by  the 
application  of  leeches  to  the  sternum,  and  the  exhibition  of 
small  and  frequent  doses  of  mercury  with  chalk,  and  antimonial 
powder,  combined.  Two  grains  of  each  may  be  given  every 
second  hour.  These  measures  rarely  fail  to  afford  prompt  and 
complete  relief. 

(Edema  is  best  treated  by  cupping  or  leeching,  and  subse- 
quently poulticing  the  loins,  with  a  view  to  relief  of  the  renal 
congestion.  The  hot  air  bath  may  then  be  used  with  great  ad- 
vantage, followed  by  an  active  drastic  purgative,  such  as  half  a 
drachm  of  the  compound  powder  of  jalap,  or  two  drachms  of  the 
acid  tartrate  of  potash  in  a  wineglassful  of  infusion  of  senna. 
Digitalis,  as  previously  directed,  may  be  given  with  a  view  to  the 
production  of  active  diuresis ;  an  object  which  it  seldom  fails  to 
accomplish. 

*  Lancet,  May  30th,  1874. 

t  Vide  Functional  Derangements  of  the  Liver,  by  Dr.  Murchison,  8vo.,  18/«, 
passim. 
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The  following  cases  are  submitted,  as  examples  of  the  various 
forms  of  lesion  of  the  aortic  valves  discussed  in  the  preceding 
pages.  Amongst  them  will  be  also  found  examples  of  valvular 
inadequacy  from  dilatation  of  the  root  of  the  aorta. 

Case  LXXVII. — Hypertrophy  of  the  Left  Ventricle ;  Mitral  Re- 
gurgitation ;  Aortic  Obstruction,  and  Incipient  Aortic  Regur- 
gitation. 

Marianne  O'R,  aged  eighteen  years,  a  dressmaker,  admitted 
into  hospital,  June  28th,  1865.  The  following  history  was  ob- 
tained from  her  mother.  When  only  six  years  old  she  was 
taken  to  bathe  by  a  female  friend,  and  was  kept  in  the  sea  fully 
an  hour.  On  that  evening,  she  was  attacked  with  acute  rheuma- 
tism of  the  knees  and  ankles ;  the  illness  lasted  five  weeks,  and 
it  would  seem,  from  the  imperfect  account  given,  that  the  heart 
was  implicated.  A  year  subsequently  she  had  another  attack  of 
rheumatism,  and  sought  relief  in  the  extern  department  of  one 
of  our  city  hospitals.  She  waited  in  an  outer  room,  where,  by 
some  oversight  on  the  part  of  the  attendants,  she  remained  un- 
observed, and  was  locked  up.  When  discovered  in  the  evening, 
after  several  hours  of  confinement,  she  was  quite  exhausted  from 
crying,  and  was  put  to  bed  and  treated  with  leeching  and  blis- 
tering over  the  heart.  She  was  also,  on  this  occasion,  treated  for 
threatened  disease  of  the  spine.  She  was  twelve  months  under 
treatment,  and  was  greatly  reduced  in  strength. 

The  following  was  her  condition  when  she  came  under  my 
notice.  The  pulse  was  not  calculable  at  the  wrist,  owing  to  its 
weakness  and  irregularity.  The  pulsations  of  the  heart  were 
156  in  the  minute,  and  remarkably  irregular.  There  was  or- 
thopnoea  ;  the  precordial  dulness  was  much  extended  trans- 
versely, and  the  cardiac  impulse,  strong  and  heaving,  was 
accompanied  by  a  jarring  fremitus.  At  the  apex,  a  loud  rasping 
murmur  accompanied  and  succeeded  the  first  sound ;  no  second 
sound  was  here  audible.  Over  the  lower  part  of  the  sternum, 
and  at  the  base  generally,  both  sounds  were  heard;  the  first, 
accompanied  by  a  murmur  which  was  softer  than  that  heard 
at  the  apex,  and  the  second,  of  a  partially  blowing  character 
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The  basic  systolic  murmur  was  transmitted  through,  the  arch  of 
the  aorta,  and  into  the  arteries  of  the  neck.  There  was  dulness 
of  the  bases  of  both  lungs;  and  in  these  situations,  and  also 
under  both  clavicles,  crepitant  rales  were  audible.  One  leech 
was  applied  over  the  heart,  and  tincture  of  digitalis  was  given, 
in  Tf\_x  doses,  with  camphor  water,  every  third  hour. 

On  the  following  clay  there  was  evidence  of  slight  improve- 
ment. Pulse  126,  irregular;  heart's  action  less  tumultuous;  face 
slightly  bloated,  especially  at  the  eye-lids;  lips  and  cheeks  some- 
what livid;  teasing  cough  when  the  patient  attempted  to  lie 
clown. 

On  the  30th  there  was  still  further  improvement.  Pulse  108, 
and  stronger. 

The  digitalis  was  stopped  on  the  2nd  July ;  and  chloric  ether, 
with  tincture  of  orange  peel,  was  given  in  the  infusion  of  ca- 
lumba. 

July  5th.  Pulse  96,  and  distinct,  but  irregular.  Appetite  now 
moderately  good,  and  patient  able  to  sleep  comfortably  in  the 
recumbent  posture.  Physical  signs  as  previously  noted,  except 
that  the  second  sound  was  now  audible  at  the  apex,  was  double 
at  the  base,  and  was  accentuated  to  the  left  of  the  sternum.  A 
systolic  murmur  was  audible  all  over  the  front  and  back  of  chest, 
and  was  propagated  into  the  abdominal  aorta  as  far  as  the  um- 
bilicus. No  visible  arterial  pulsation,  and  now  scarcely  any 
cough.  The  medicine  last  prescribed  was  directed  to  be  con- 
tinued, and  the  patient  was  allowed  to  get  up.  These  favour- 
able changes  were  fairly  attributable  to  leeching  over  the  heart, 
and  digitalis  given  as  previously  mentioned. 

Shortly  after  this  date,  she  left  hospital,  but  was  re-admitted 
on  the  14th;  having  had,  on  the  preceding  night,  a  syncopal 
attack,  in  which  it  was  thought  she  would  have  died.  State  on 
re-admittance  :  pulse  not  calculable  at  wrist ;  estimated  by  the 
heart,  it  counted  132.  Physical  phenomena  as  last  reported, 
except  that  a  musical  note  was  now  audible  with  the  first  sound 
over  the  lower  sternum  and  likewise  in  the  course  of  the  aorta 
as  high  as  the  right  second  costal  cartilage.  It  was  heard  with 
three  or  four  consecutive  systoles,  and  then,  during  as  many 
more,  it  ceased  to  be  audible.  Digitalis,  as  previously  given, 
was  resumed. 
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She  died  on  the  30th  August ;  examination  of  the  body 
was  not  permitted.  The  diagnosis,  however,  was  sufficiently 
dear.  The  musical  quality  of  the  aortic  systolic  murmur  at  the 
date  of  re-admittance  was  most  probably  due  to  a  vibrating 
shred  of  fibrin  appended  to  one  of  the  segments  of  the  aortic 
valve. 

Case  LXXYIII. —  Visible  Pulsation  of  Carotid  and  Temporal 
Arteries ;  Double  Murmur  at  Apex  and  at  Base  of  Heart, 
and  likewise  in  Left  Axilla ;  a  Single  Systolic  Murmur  in 
Carotids  and  in  Descending  Aorta.  Death  two  years  and 
nine  months  later.  Autopsy :  Pulmonary  Apoplexy ;  Left  Pleu- 
ral Effusion,  General  Adhesion  of  Pericardium,  and  En- 
largement of  Heart ;  Hypertrophy,  with  Dilatation  of  Left 
Ventricle  ;  Thickening  and  Inadequacy  of  Mitral  Valve ; 
Obstruction  and  Inadequacy  of  Aortic  Valve ;  Diminution 
in  Calibre  of  Aorta. 

J ohn  L.,  aged  fifteen  years,  a  messenger,  admitted  March  6th, 
1867 ;  had  never  suffered  from  rheumatism,  but  at  the  age  of 
eight  years  had  scarlatina.  Subject  to  cough  for  many  years, 
and  spat  blood  several  times ;  the  date  of  the  last  haemoptysis 
being  Friday,  24th  ultimo.  Pulse  102,  sharp,  and  abrupt,  but 
not  visible  at  wrists  or  in  the  temples.  Bowels  regular.  No 
oedema.  Precordial  dulness  extended  to  left.  Apex-beat  imme- 
diately beneath  nipple,  and  extending  over  an  area  of  one  and 
a-half  square  inch  in  diameter. 

8th.  Pulse  102.  A  double  murmur  audible  at  apex,  the  sys- 
tolic being  the  louder  of  the  two,  and  of  a  blowing  character ; 
it  is  likewise  audible  at  base,  and  in  course  of  ascending  aorta; 
but  here  the  diastolic  murmur  is  the  louder,  and  follows  the 
second  sound,  the  latter  being  sharp,  clear,  and  ringing  over 
midsternum,  and  not  accentuated  over  pulmonary  artery.  Neither 
murmur  audible  over  left  scapula,  but  both  faintly  so,  and  mani- 
festly by  transmission,  in  left  axilla.  A  single  systolic  murmur 
is  heard  in  cervical  arteries.  Eespiration  and  respiratory  pheno- 
mena normal ;  has  slight  cough. 

April  24th.    Discharged  much  improved  in  general  health. 
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The  particulars  of  the  case  at  that  date  were  noted  as  follows ; 
viz.,  pulse  of  good  volume,  and  ranging  from  90  to  100.  No  res- 
piratory distress.  No  congestion,  oedema,  or  hepatic  engorge- 
ment. Two  distinct  murmurs  audible  at  midsternum,  where 
they  are  likewise  loudest.  Of  these,  one  is  systolic  in  rhythm, 
and  rough  in  quality ;  the  other  is  postdiastolic,  soft,  and  blow- 
ing. Both  are  propagated  through  the  aortic  arch,  and  the 
former,  likewise,  into  the  great  cervical  arteries  and  thoracic 
aorta.  Second  sound  not  intensified  in  pulmonary  artery.  Strong 
arterial  pulsation  in  neck ;  and  on  right  side  pulsation  also  in 
internal  jugular  vein.  Slight  visible  pulsation  in  temporal 
arteries,  but  not  in  radials.  Treatment  consisted  in  the  use 
of  the  American  wild  cherry,  given  in  form  of  infusion.  The 
following  note  was  made  at  this  date,  previously  to  the  boy's 
discharge ;  the  diagnosis  being  aortic  valve  disease,  not  in  an 
advanced  stage,  and  unassociated  with  the  usual  consequences 
of  the  affection.  "  Valves  partially  competent,  reflux  taking 
place  only  after  the  act  of  closure,  and  giving  rise  to  a  murmur, 
postdiastolic  in  time,  i.e.,  immediately  succeeding  the  second 
sound,  which  was  sharp  and  clear ;  thus  indicating  a  condition 
of  valves  in  which  their  tensive  properties  were  not  impaired, 
but  their  edges  were  probably  tuberculated,  and  incompetent  by 
want  of  coaptation." 

On  the  9th  November,  1869,  this  patient,  now  a  grown  young 
man,  was  re-admitted  for  rheumatic  pains  in  several  joints. 
There  was  a  visible  pulsation  in  the  carotid,  temporal,  and  bra- 
chial arteries.  Pulse  at  wrist  sharp  and  collapsing,  and  aryth- 
mically  irregular.  Apex-beat  in  nipple  line ;  and  here,  a  fremitus 
was  perceptible.  Here,  likewise,  a  double  impulse  was  felt,  and 
a  substitutive  systolic  bellows-murmur  was  audible.  At  base  a 
double  murmur  was  heard ;  viz.,  a  systolic,  which  was  likewise 
transmitted  into  the  carotids,  and  a  soft  and  blowing  murmur 
succeeding  a  sharp  second  sound. 

December  29th.  After  a  fortnight's  absence  from  hospital 
duty,  I  found  him  much  emaciated,  and  expectorating  blood- 
stained mucus.  Eespiration  embarrassed.  Precordial  dulness 
extended.  He  complained  of  an  overpowering  sense  of  oppres- 
sion across  the  chest.    A  blister  was  applied  to  the  front  of  the 
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chest,  and  some  antispasmodic  medicine  was  given.  On  the  fol- 
lowing day  he  felt  much  relieved.  Pulsation  was  then  slightly- 
visible  in  the  radial  arteries,  and  the  second  murmur  at  the 
base  was  rather  diastolic  and  substitutive,  than  postdiastolic  in 
rhythm.    No  oedema. 

January  4th,  1870.  Over  border  of  left  costal  cartilages,  in 
nipple  line,  and  to  a  distance  of  two  inches  around  this  point, 
as  likewise  over  entire  epigastrium,  a  loud  metallic  tinkle  was 
heard  synchronously  with  the  double  impulse  of  the  heart.  It 
was  loudest  in  the  first  mentioned  situation,  and  was  audible 
during  expiration  only ;  the  descent  of  the  diaphragm  and  in- 
flation of  the  lung  seeming  to  suspend  or  mask  it,  probably  by 
separating  the  pericardium  and  stomach. 

12th.  He  died  suddenly,  and  apparently  of  syncope,  during 
an  effort  of  vomiting. 

Examination  of  the  body  twelve  hours  after  death.  A  few 
nodules  of  extravasated  blood  were  found  in  the  lungs.  The 
left  lung  was  compressed  by  serous  effusion  into  the  pleura,  and 
its  surface  was  opaque  and  corrugated.  The  pericardium  was 
thickened  and  universally  adherent  to  the  heart ;  the  false  mem- 
brane by  which  it  was  attached,  was  two  lines  thick,  and  pre- 
sented a  blood  stain  posteriorly.  The  heart  was  greatly  magnified 
and  elongated,  and,  with  half  an  inch  of  the  great  vessels  attached, 
it  weighed  twenty-eight  and  a-half  ounces.  Eight  chambers 
normal.  In  the  right  ventricle  there  was  a  thick  flake  of  yellow 
fibrin  connected  with  the  tricuspid  valve,  and  extending,  in  the 
form  of  a  flattened  cylinder,  into  the  pulmonary  artery.  Left 
auricle  thin ;  appendix  bound  down  to  surface  of  auricle  by  ad- 
hesion. Anterior  right  segment  of  mitral  valve  presented  three 
wart-like  excrescences  on  the  auricular  aspect  of  the  free  margin, 
and  in  the  vicinity  of  these,  the  valve  was  slightly  thickened. 
The  remainder  of  this  valve,  as  likewise  the  entire  of  the  pos- 
terior segment,  was  sound.  The  walls  of  the  left  ventricle  were 
an  inch  thick  at  the  base,  and  its  cavity  was  much  dilated  and 
elongated.  A  thin  flake  of  fibrin  adhered  to  the  septum.  The 
aorta  was  reduced  in  calibre  to  the  size  of  the  middle  finger.  Its 
lining  membrane  was  of  a  scarlet  tint,  and  its  valve-segments 
were  shrivelled  or  rolled  up  at  the  free  edge ;  but  structurally 
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they  were  apparently  healthy.  When  approximated  by  means  of 
water  poured  into  the  aorta,  they  left  a  large  opening  in  the  axis 
of  the  passage,  through  which  the  water  rapidly  flowed  into  the 
ventricle.  The  aorta  and  its  primary  branches  contained  some 
dark  blood-clot. 

In  reference  to  this  case,  I  wish  only  to  observe  upon ;  (a)  the 
upward  displacement  of  the  point  of  apex-pulsation,  in  con- 
nexion with  general  adhesion  of  the  pericardium ;  (b)  the  exist- 
ence of  a  basic  postdiastolic  murmur,  where  incompetence, 
without  structural  disease  of  the  aortic  valve  existed,  and  the 
subsequent  conversion  of  this  into  a  veritable  diastolic  murmur, 
at  a  time  when,  presumably,  the  valve  was  beginning  to  undergo 
structural  change  ;  (c)  the  absence  of  accentuation  of  the  second 
sound  in  the  pulmonary  artery,  and  of  audible  murmur  at  the 
left  scapula,  where  veritable  mitral  reflux  existed ;  (d)  the  exist- 
ence of  only  a  systolic  murmur  in  the  carotids,  where  a  double 
murmur  was  audible  at  the  base,  and  in  the  arch  of  the  aorta ; 
and,  (e)  the  existence,  at  the  precordium,  of  a  metallic  tinkle 
communicated  from  an  inflated  stomach,  and  assuming  the 
rhythm  of  the  double  cardiac  impulse. 

Case  LXXIX. — Anasarca  and  Albuminuria ;  Extension  of  Pre- 
cordial Dulness  Transversely;  Feeble  Impulse  of  Heart,  and 
Basic  Systolic  Murmur  transmitted  into  Aorta  and  Carotids; 
Death.  Autopsy  :  Effusion  into  the  Pleurm  and  Pericardium; 
Hypertrophy  and  Dilatation  of  Left  Ventricle ;  Obstruction 
and  Incompetency  of  Aortic  Valve  ;  Penal  Disease. 

James  A.,  aged  twenty-six  years,  a  car-driver,  admitted  June 
4th,  1867.  Two  months  previously  he  had  a  chill,  which  was 
followed  by  cough  and  expectoration.  At  the  date  of  admittance 
he  was  remarkably  pallid,  the  lower  limbs  and  trunk  were 
swollen,  and  there  was  cough  with  expectoration  of  rust-coloured 
mucus.  Eespiration  48.  Pulse  120,  and  dicrotic.  Throbbing 
of  carotids.  Slight  congestion  of  lips.  The  area  of  precordial 
dulness  was  increased  transversely.  No  perceptible  cardiac  im- 
pulse. At  the  apex  of  the  heart,  a  feeble  and  distant  systolic- 
murmur  was  audible,  and  the  second  sound  was  faint,  but  other- 
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wise  normal.  Over  mid  sternum,  a  loud  systolic  bellows-murmur 
was  heard ;  it  was  likewise  audible  in  the  arch  of  the  aorta,  and 
faintly  in  the  carotids.  Crepitant  rales  were  audible  all  over 
the  right  side.  Urine  passed  in  small  quantity,  1-015  in  sp.  gr., 
loaded  with  albumen,  and  containing  numerous  red-blood  cor- 
puscles, and  a  few  hyaline  tube-casts  to  which  some  epithelium 
still  adhered. 

9th.  Patient  pale  and  somnolent.  Precordial  dulness  in- 
creased in  extent.  Heart-sounds  obscure,  and  no  murmur  to  be 
heard.  Comparative  dulness  at  postero-inferior  portion  of  right 
side,  where  crepitant  rales  are  audible. 

10th.  Died  early  this  morning.  Post  mortem  examination  of 
body  vesperi.  Copious  effusion  of  serum  into  both  pleurae  and 
pericardium.  Heart  greatly  enlarged  transversely,  and  by  hy- 
pertrophy of  the  left  ventricle  exclusively ;  right  chambers  nor- 
mal, and  containing  some  dark  coagulated  blood ;  left  ventricle 
much  dilated  and  thickened.  The  mitral  orifice  and  valves  were 
normal  and  competent.  All  three  segments  of  the  aortic  valve 
presented,  at  their  free  edge,  a  crop  of  rough  granular  vegeta- 
tions, which  extended  to  a  considerable  distance  on  the  ventri- 
cular surface  of  the  valves,  so  as  necessarily  to  obstruct  the  exit 
of  blood  from  the  ventricle.  The  left  anterior  segment  presented 
a  rent  or  opening,  as  large  as  a  pea,  near  its  free  margin.  The 
edges  of  this  rent  hung  into  the  ventricle,  and  were  coated  with 
granular  lymph,  forming  a  tubular  passage  about  half  an  inch  in 
length,  which  permitted  regurgitation,  and  at  the  same  time,  by 
its  prominent  margins,  obstructed  the  orifice  of  the  artery.  The 
edges  of  the  valves,  moreover,  hung  loosely  into  the  ventricle, 
and  permitted  free  regurgitation.  The  substance  of  the  heart 
was  firm.  The  aorta  was  healthy.  Liver  and  spleen  greatly 
enlarged  and  congested.  Kidneys  enlarged,  their  cortex  thick- 
ened, and  presenting  a  light  fatty  appearance.  By  an  oversight 
they  were  not  examined  microscopically.  The  lungs  were  ex- 
amined, but  no  note  was  made  of  their  condition. 
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Case  LXXX. — Rheumatic  Fever;  (Edema;  Weak  and  Intermit- 
ting Pulse ;  Paroxysms  of  Violent  Palpitation  and  Cardiac 
Asthma,  with  Extreme  Rapidity  of  Pulse;  Jugular  Pulsation- 
Enlargement  of  Liver,  and  Ascites;  Suppression  of  Second 
Sound  of  Heart;  Systolic  Murmur  at  Apex,  and  Double 
Murmur  at  the  Base  of  the  Heart. 

Owen  G-.,  aged  twenty-three  years,  a  farmer,  admitted  into 
hospital,  September  4th,  1867.  Has  worked  hard  as  an  agricul- 
tural labourer.  Eight  years  since  he  had  measles,  and  two  years 
subsequently,  rheumatic  fever  after  a  severe  wetting.  Shortly- 
after  the  last  mentioned  illness  he  began  to  suffer  from  palpita- 
tion and  shortness  of  breath  on  exertion.  He  likewise  had 
occasionally  cedema  of  the  feet,  which  passed  off  with  critical 
diarrhoea  and  diuresis. 

When  admitted,  he  was  suffering  from  general  cedema,  dysp- 
noea, and  palpitation.  The  urine  was  moderate  in  quantity,  T025 
in  sp.  gr.,  acid,  and  free  from  albumen  and  sugar.  Copious  dia- 
phoresis. The  hair  of  the  head  was  erect,  and  of  a  spinous  charac- 
ter. Precordial  dulness  extended  horizontally  from  the  left  nipple 
line  to  the  right  of  the  mesial  line  of  the  sternum,  its  vertical 
extent  being  normal.  A  loud  systolic  bellows-murmur  wa«  heard 
below  the  nipple,  and  likewise,  but  less  distinctly,  over  the  base, 
and  at  the  xiphoid  cartilage.  A  second  sound  was  nowhere 
audible.  The  supraclavicular  fossse  were  obliterated,  and  on  the 
right  side  there  was  visible  pulsation  of  the  external  jugular 
vein,  which  was  synchronous  with  the  impulse  of  the  heart,  and 
more  distinct  with  inspiration  than  with  expiration.  The  chest 
was  prominent  on  both  sides,  and  on  the  right  there  was  consi- 
derable dulness  below  the  clavicle,  and  all  over  this  side  loud 
rales  were  audible.  Over  the  left  side,  on  which  he  seldom  lay, 
respiration  was  puerile.  The  liver  was  enlarged,  and  tender  to 
pressure;  and  there  was  some  liquid  in  the  peritoneum.  The 
radial  pulse  was  slightly  visible,  weak,  and  intermittent.  The 
intermission  recurred  at  unequal  intervals ;  thus,  it  was  noted 
after  six,  eight,  nine,  and  fourteen  pulsations,  respectively.  On 
the  9th  September  it  occurred  four  times  in  succession,  after 
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seven,  eight,  and  nine  beats  respectively  j  then  after  thirty-two 
beats ;  and  next,  four  times  successively  after  fourteen  beats. 

1^  Infusi  pruni  Virginianas,  Bviiss ;  Spirit,  sether.  nitros.,  3iv. 
A  tablespoonful  to  be  taken  every  fourth  hour.  To  have  saline 
aperients  as  required;  nutritious  diet;  and  a  moderate  allowance 
of  wine. 

On  making  my  morning  visit  on  the  10th  September,  I  found 
him  suffering  from  an  aggravated  paroxysm  of  cardiac  asthma ; 
the  heart  was  acting  tumultuously,  and  at  the  rate  of  198  pulsa- 
tions in  the  minute ;  respiration  48,  and  the  body  bathed  in  per- 
spiration. No  cardiac  murmur  was  then  audible.  This  paroxysm 
occurred  without  any  assignable  provocation.  To  have  imme-  ^ 
diately  a  draught  composed  of  Hoffman's  anodyne,  3ss ;  Battley's 
sedative,  9j ;  and  camphor  water,  3j. 

On  the  following  morning  (11th)  the  pulse  was  only  98,  regu- 
lar, and  without  intermission. 

16th.  It  was  noted  that  since  last  report  he  had  had  one 
paroxysm,  but  of  a  less  severe  character  than  the  first.  The 
pulse  had  varied  from  96  to  108,  and  been  occasionally  free 
from  intermission.  The  sedative  draught  last  mentioned  had 
been  continued,  and  a  pill  had  been  given  daily,  consisting  of 
equal  parts  of  blue  pill,  dried  soda,  and  compound  rhubarb  pill ; 
and  on  that  morning,  owing  to  the  existence  of  unusual  hepatic 
tenderness,  a  single  leech  was  applied  over  the  liver,  and  subse- 
quently a  warm  poultice. 

17th.  11  am.  I  found  the  patient  again  in  a  paroxysm. 
Pulse  198,  and  respiration  54.  No  murmur  detectable.  Sedative 
draught  repeated. 

18th.  Complained  of  "swimming"  in  the  head  when  he 
dozed.  Pupils  small;  pulse  96,  regular,  and  not  intermittent. 
Tincture  of  hops  (3j)  was  substituted  for  opium  in  the  draught. 

23rd.  10  A.M.  Patient  sitting  up  in  bed,  face  flushed,  and 
body  bathed  in  perspiration.  Pulse  failing,  and  not  calculable  at 
the  wrist ;  but  registered  by  the  heart,  it  was  210  in  the  minute. 
The  right  external  jugular  vein  and  its  tributaries  were  greatly 
distended.    To  have  former  sedative,  but  without  opium. 

He  passed  a  good  night  on  the  24th,  and  on  the  following 
morning  the  pulse  was  108  and  regular.   Considerable  oedema  of 
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left  hand  and  forearm,  notwithstanding  that  decubitus  is  usually 
dexter.    No  second  sound  audible. 

27th.  A  double  murmur  was  audible  at  midsternum,  to  the 
left  of  the  median  line ;  and  a  faint  but  rough  second  sound  was 
heard  in  the  course  of  the  aorta.  Pulse  96,  steady,  and  regular. 
Much  oedema  of  left  hand  and  forearm. 

October  5th.  Patient  flushed,  and  perspiring.  Pulse  192; 
respiration  36.  This  paroxysm,  which  came  on  during  sleep, 
was  of  brief  duration.  He  passed  a  good  night,  and  on  the  fol- 
lowing morning  (6th)  the  pulse  was  only  84 

November  8th.    11  a.m.    Pulse  210,  counted  by  the  heart 
respiration  48,  and  accompanied  with  great  dyspnoea  and  ina- 
bility to  speak ;  face  flushed  and  perspiring.    The  entire  chest 
was  visibly  shaken  by  the  violent  action  of  the  heart. 

On  the  evening  of  this  day,  the  patient  abruptly  left  hospital, 
and  I  have  not  since  heard  of  him. 

The  details  of  this  case,  even  in  the  absence  of  %>ost  mortem 
evidence,  are  given  at  great  length,  because  of  the  typical  cha- 
racter of  the  cardiac  asthma,  and  the  extreme  rapidity  of  pulse 
which  it  exhibits.  I  have  met  with  only  two  CclSGS.  of  which 
this  was  the  first,  in  which  the  rate  of  cardiac  pulsation  reached 
200;  in  this  instance,  on  two  different  occasions,  it  exceeded 
that  number  by  10  beats.  The  diagnosis  implied  in  the  title 
of  the  case  is,  I  venture  to  think,  warranted  by  the  symptoms 
and  signs  exhibited. 

Case  LXXXI. — Double  Basic  Murmur,  remarkably  Loud  and 
extensively  Transmitted  ;  History  of  Sudden  Occurrence  of 
Cardiac  Lesion  from  Strain.  Diagnosis :  Yielding  of  Seg- 
ment of  Aortic  Valve  previously  unsound. 

Kichard  W.,  aged  thirty-six  years,  a  labourer  of  intemperate 
habits,  was  admitted,  December  29th,  1868.  Had  been  for  some 
time  subject  to  cough;  and  six  days  prior  to  admittance,  whilst 
carrying  two  buckets  full  of  liquid  food  to  cattle,  he  felt  a  sud- 
den yielding  in  the  region  of  the  heart,  which  was  followed  by 
a  buzzing  noise  distinctly  audible  to  himself.  He  felt  no  pain 
in  the  chest,  and  had  no  paroxysm  of  dyspnoea  either  then  or 
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since.  There  has  not  been  haemoptysis.  The  buzzing  noise  in 
the  chest  has  continued  up  to  the  present,  and  in  bed  it  has 
been  particularly  loud  and  troublesome. 

The  appearance  of  the  man  indicates  good  health.  There  is, 
however,  shortness  of  breath  with  orthopncea,  but  no  oedema. 
Pidse  in  erect  posture  108,  regular,  and  equal  on  the  opposite 
sides,  but  visible ;  in  the  recumbent  posture  it  is  84.  Chest  uni- 
versally resonant,  and  respiration  natural. 

In  the  erect  posture  a  fremitus  is  perceived  on  placing  the 
hand  over  the  precordium ;  the  seat  of  this  fremitus  is  basic. 
Precordial  dulness  normal  in  extent.  Apex  beat  in  fifth  inter- 
costal space  and  in  nipple  line,  and  perceptible  over  an  area  of 
one  inch  in  diameter.  Here  both  sounds  are  accompanied  by 
murmur,  manifestly  transmitted ;  the  first,  or  systolic,  soft  and 
blowing,  and  the  diastolic,  jarring  and  faintly  musical. 

At  midsternum  these  murmurs  attain  their  maximum  inten- 
sity, and  replace  the  normal  sounds  of  the  heart ;  the  systolic, 
loud  and  blowing,  and  the  diastolic,  loud,  buzzing,  and  musical. 
Both  murmurs,  retaining  the  characters  just  described,  are  dif- 
fused over  the  entire  front  of  the  chest,  but  with  a  loudness  pro- 
gressively diminishing  in  proportion  to  the  distance  from  mid- 
sternum.  The  diastolic  murmur  is  likewise  audible  in  the 
carotid  and  brachial  arteries,  in  the  abdominal  aorta  and  iliac 
arteries,  and  faintly  also  over  the  lumbar  spine.  In  the  recum- 
bent posture,  and  after  repose,  it  loses  its  musical  character,  and 
the  fremitus  is  then  not  perceptible  at  the  precordium. 

After  a  short  residence  in  hospital,  this  man  returned  to  his 
employment,  somewhat  improved  by  rest.  I  have  not  since 
heard  of  him.  The  features  of  special  interest  in  the  case  are : 
the  absence  of  sub-sternal  pain,  dyspnoea,  and  hasmoptysis  at 
the  time  of  the  accident,  assuming  it  to  have  been  of  the  charac- 
ter diagnosed ;  and  the  transmission  through  the  principal  arte- 
ries of  the  second  order,  and  to  a  great  distance,  of  an  aortic 
diastolic  murmur.  In  both  these  respects  the  case  is,  in  my  ex- 
perience, unique. 
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Case  LXXXII. — Repeated  Attacks  of  Acute  Rheumatism;  Double 
Cardiac  Impulse,  and  Double  Murmur  of  Aortic  Origin ;  a 
Systolic  Murmur  audible  in  the  Arteries  of  the  Neck,  and 
a  Diastolic  Murmur  in  the  Thoracic  and  Abdominal  Aorta. 

Thomas  B.,  aged  twenty- two  years,  an  accountant,  visited  hos- 
pital as  an  extern,  January  30th,  1874.  Had  acute  rheumatism 
seven  years  previously,  and  a  similar  attack  each  succeeding  winter 
since  that  date.  Has  smoked  and  drunk  to  excess,  but  for  the 
last  six  months  has  been  temperate  in  both  these  respects.  Has 
not  had  haemoptysis.  Is  pale  and  nervous ;  breathing  natural 
Pulse  108,  and  remarkably  variable  as  to  rate  independently  of 
physical  effort,  and  visible  in  carotid,  temporal,  and  radial  arte- 
ries. Can  lie  on  left  side.  There  is  strong,  diffused,  and  double 
cardiac  impulse ;  no  localized  apex  beat.  At  midsternum  there 
is  a  double  murmur,  the  systolic  element  of  which  is  of  a  blow- 
ing character,  and  ends  with  a  sharp  and  clear  valve-click,  the 
diastolic  being  much  louder,  and  also  blowing.  Both  murmurs 
are  audible  all  over  front  of  chest,  and  distinctly  below  and  out- 
side left  nipple  line.  The  systolic  murmur  alone  is  heard  in  the 
carotid  arteries,  and  the  diastolic  only,  but  very  distinctly,  along 
the  dorsal  and  lumbar  spine.  To  have  tincture  of  the  perchloride 
of  iron,  and  spirit  of  nitrous  ether,  of  each  TT\_x,  with  ll^v  of  tinc- 
ture of  digitalis,  in  an  ounce  of  infusion  of  quassia,  thrice  daily. 

The  diagnosis  is  given  in  the  title  of  the  case,  and  no  comment 
upon  it  is  necessary ;  except  that  it  exemplifies  still  further  the 
truth,  so  often  previously  insisted  upon,  that  whilst  aortic  mur- 
murs of  diastolic  rhythm  are  extensively  transmitted  through 
the  main  trunk  of  that  vessel,  they  are  not  audible  in  its  primary 
branches ;  whilst  aortic  systolic  murmurs  of  valvular  origin 
always  are  audible  in  these  vessels.  Case  81  affords  a  notable 
exception  to  the  former  statement.  The  following  case  still 
further  illustrates  the  preceding  remarks. 

Case  LXXXIIL— Double  Aortic,  and  Systolic  Mitral  Murmur. 
Diagnosis :  Aortic  Obstruction  and  Reflux,  and  Mitral  Re- 
gurgitation. 

James  O'B.,  labourer,  aged  thirty  years,  seen  as  an  extern, 
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May  28th,  1869.  Has  been  three  years  in  the  army,  bnt  never 
in  active  service,  and  retired  three  years  ago.  Has  had  pal- 
pitation for  the  last  ten  years ;  but  his  health  failed  only  at 
Christmas  last.  Pulse  84.  Visible  pulsation  of  carotid,  tem- 
poral, brachial,  and  radial  arteries.  Eespiration  embarrassed. 
Decubitus  dexter.  Cough,  -with  copious  expectoration.  Engorge- 
ment of  both  lungs  posteriorly.  No  oedema  anywhere.  Cardiac 
impulse  heaving,  and  apex-pulsation  diffused. 

A  double  murmur  was  audible  at  the  base  and  in  the  ascend- 
ing portion  of  the  arch  of  the  aorta,  the  diastolic  being  the 
louder,  and  not  audible  in  the  neck;  whilst  the  systolic  murmur, 
which  became  fainter  in  the  ascending  portion  of  the  arch,  was 
exaggerated  in  the  carotids,  and  was  there  attended  with  fre- 
mitus. 

Immediately  to  the  right  of  a  vertical  line  two  inches  inside 
the  left  nipple,  the  systolic  murmur  was  faint ;  but  to  the  left  of 
that  line  it  was  louder,  and  thence  to  the  site  of  apex-pulsation 
in  the  nipple  line  and  sixth  intercostal  space,  it  gradually  in- 
creased in  intensity.  The  second  sound  in  the  pulmonary  artery 
was  not  accentuated,  and  no  murmur  was  audible  in  the  back. 
To  have  tincture  of  the  perchloride  of  iron,  chloric  ether,  and 
ipecacuanha  wine  in  camphor  water. 

The  following  case  is  remarkable  in  regard  to  its  duration,  its 
apparent  gravity  being  considered. 

Case  LXXXIY. — Dyspnoea  ;  General  Venous  Congestion  and 
(Edema ;  Extreme  Weakness  and  Irregidarity  of  Pulse  ; 
Mitral  and  Aortic  Regurgitation. 

Bridget  M.,  a  domestic  servant,  aged  twenty-six  years,  ad- 
mitted into  hospital  in  the  early  part  of  1868,  and  seen  again  as 
an  extern  on  the  26th  October  in  that  year.  Eespiration  much 
embarrassed  after  exertion,  and  oppressed  even  when  she  is  at 
rest.  Pulse  remarkably  weak  and  irregular,  and  not  calculable 
at  the  wrist.  Action  of  heart  irregular  and  intermittent.  (Ede- 
ma of  feet,  and  congestion  of  lips.  At  the  apex  of  the  heart 
there  was  a  systolic  murmur,  and  at  the  right  base  a  soft  dia- 
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stolic  murmur  replaced  the  second  sound,  which  was  audible 
only  in  the  pulmonary  artery. 

This  poor  girl  was  re-admitted  in  July,  1872,  in  the  same  con- 
dition ;  she  left,  relieved,  after  a  month's  rest  and  tonic  treatment. 

Case  LXXXV. — Systolic  Murmur  at  Apex ;  Double  Murmur -at 
Base  ;  Systolic  Basic  Murmur  extensively  transmitted  through 
Arteries.  Diagnosis :  Mitral  Begurgitation ;  Aortic  Obstruc- 
tion and  Begurgitation. 

Henry  H.,  aged  thirty-six  years,  a  labourer,  admitted  July  1st, 
1867.  Health  reported  good  up  to  six  months  ago,  when,  without 
having  been  ill,  or  having  sustained  injury  of  any  kind,  he  began 
to  suffer  from  pain  in  the  left  side,  and  lower  part  of  the  back. 
Two  months  subsequently  he  observed  a  swelling  in  the  left  side 
of  the  abdomen,  and  in  the  site  of  this  swelling  he  had  occasion- 
ally pain  of  a  spasmodic  character.  Urine  high  coloured,  and  de- 
positing amorphous  lithates.  Pulse  68,  and  "  collapsing."  Visible 
pulsation  in  carotid,  radial,  and  femoral  arteries.  Strong  pulsa- 
tion of  abdominal  aorta,  accompanied  by  a  purring  tremor  and  a 
systolic  jarring  bruit.  A  systolic  bruit  of  a  somewhat  rough 
character  existed  at  the  apex  of  the  heart,  which  pulsated  in  the 
sixth  intercostal  space,  one  and  a-half  inch  outside  the  nipple 
line ;  it  was  audible  over  an  area  measuring  one  and  a-half  inch 
transversely,  by  one  inch  vertically.  This  murmur  was  likewise 
heard  in  the  left  axilla  and  left  back.  At  the  apex,  the  second 
sound  was  not  distinct. 

At  midsternum,  a  systolic  and  a  diastolic  murmur  existed; 
both  were  transmitted  in  the  course  of  the  ascending  aorta,  and 
were  loud,  soft,  and  blowing,  but  the  diastolic  was  the  louder  of 
the  two,  and  superseded  the  second  sound.  The  systolic  mur- 
mur was  propagated  into  the  carotids,  abdominal  aorta,  and 
femoral  arteries.  Second  sound  not  exaggerated  in  the  pulmo- 
nary artery.  No  dyspnoea.  Discharged  somewhat  relieved, 
July  14th. 
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Case  LXXXVI.  —  Systolic  and  Diastolic  Basic  Murmur,  the 
former  accompanying,  the  latter  substitutive ;  Reduplication 
of  Second  Sound.  Diagnosis  :  Obstruction  and  Regurgitation 
at  Aortic  Orifice,  and  Considerable  Dilatation  of  Left  Ven- 
tricle. 

James  H.,  a  stucco-plasterer,  temperate,  aged  forty-four  years, 
admitted  into  hospital,  September  27th,  1869.  Has  never  had 
rheumatism,  but  has  had  flying  pains  in  various  parts  of  the 
body.  During  the  last  six  months  has  been  weak,  and  often, 
within  that  time,  has  nearly  fallen  down  in  the  streets  from 
faintness.  Sight  began  to  fail,  especially  in  the  right  eye,  three 
weeks  ago,  and  is  now  very  much  impaired ;  the  right  pupil 
is  clear,  but  scarcely  responds  to  light.  Patient  remarkably 
pale.  Eespiration  tranquil;  decubitus  indifferent.  Pulse  78, 
bounding  and  visible.  No  oedema.  Apex  of  heart  pulsates  half 
an  inch  outside  nipple  line,  in  the  fifth  intercostal  space,  and 
over  an  area  of  one  inch  in  diameter.  Here  both  cardiac  sounds 
are  obscure,  a  faint  transmitted  murmur  accompanying  the 
second  sound.  At  midsternum,  and  also  in  the  course  of  the 
ascending  aorta,  a  double  murmur  is  heard,  the  systolic  being 
the  less  distinct,  and  accompanying,  whilst  the  diastolic  murmur 
is  loud,  blowing,  and  substitutive.  The  former  is  transmitted 
into  the  carotid  arteries,  but  the  latter  is  not.  No  murmur 
audible  in  back.  Second  sound  normal  as  to  quality,  and  not 
accentuated  in  the  pulmonary  artery;  it  is  double  throughout 
the  precordium,  the  first  element  being  sharp  and  clicking,  the 
second  element  represented,  as  already  stated,  by  a  loud  bellows- 
murmur,  which  is  most  distinct  at  base,  and  masked  and  pro- 
longed at  apex.  Tfr  Tinct.  ferri  perchlorid.,  aether,  chloric,  aa. 
Hlx  tertia,  q.  q.  hora' s. 

On  the  9th  October,  which  is  the  date  of  latest  report,  the 
second  sound  was  not  anywhere  audible.  The  man  left  hospital 
soon  afterwards. 

The  coexistence  in  this  case,  as  in  others  to  be  afterwards 
noticed,  of  aortic  regurgitation  with  double  second  sound,  en- 
abled me  to  identify  with  certainty  the  aortic  and  the  pulmonic 
elements  of  that  sound,  respectively.    The  former,  which  was 
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posterior  in  time,  was  represented  by  a  murmur;  whilst  the 
latter  was  sharp  and  clear.  I  believe  the  relative  position  in 
time  of  the  two  factors  of  the  second  sound,  in  this  and  all 
similar  cases,  may  be  accounted  for  by  the  existence  of  dilata- 
tion of  the  left  ventricle,  owing  to  which  the  evacuation  of  that 
chamber,  and  therefore  the  reaction  of  the  aorta,  are  necessarily 
postponed. 

If  this  view  be  correct,  it  follows  that  the  existence  of  double 
second  sound,  in  connexion  with  the  murmur  of  aortic  reflux, 
indicates  dilatation  of  the  left  ventricle. 

Case  LXXXVII. — Rheumatism,  Cough,  and  Haemoptysis;  Or- 
thopnea and  Paroxysmal  Dyspnoea  ;  Congestion  of  Liver,  and 
General  (Edema ;  Visible  Pulsation  of  Arteries ;  Increased 
area  of  Precordial  Dulness;  Feeble  Impulse;  Double  Murmur 
at  Base,  and  a  Single  Musical  Systolic  Murmur  in  Aorta 
and  Arteries  of  Neck,  and  likewise  audible  along  the  Sjrine; 
Gangrene  of  Feet ;  Haemoptysis ;  Death.  Autopsy :  Heart 
greatly  Enlarged,  and  Laden  with  Fat ;  Aorta  Dilated  and 
Atheromatous,  and  its  Valves  Incompetent  by  Dilatation  of 
the  Vessel,  but  also  slightly  Diseased  and  presenting  Obstruc- 
tion to  Exit  of  Blood  ;  other  Valves  healthy;  Bight  Ventricle 
Thickened,  but  not  Dilated;  Left  Ventricle  Dilated  and 
Thickened. 

John  C,  aged  forty  years,  admitted  November  16th,  1869. 
Has  served  twenty-one  years  as  a  soldier,  ten  of  which  were 
passed  in  India.  Had  an  attack  of  rheumatism  eight  years  ago 
whilst  in  camp  at  Shorncliffe,  and  has  had  cough  for  the  last 
twelve  months.  Left  the  army  last  May.  A  fortnight  ago  he 
spat  blood  for  two  days,  and  about  the  same  time  his  feet  began 
to  swell.  For  the  last  four  months  he  has  not  been  able  to  lie 
down,  owing  to  the  immediate  occurrence  of  urgent  dyspnoea  on 
his  attempting  to  do  so ;  and  for  the  latter  half  of  that  period  he 
has  been  subject  to  paroxysms  of  dyspnoea,  coming  on  suddenly 
whilst  he  lies  quietly  propped  up,  and  obliging  him  to  start  out 
of  bed  to  avoid  being  suffocated. 

State  on  admittance :  feet,  legs,  and  thighs  greatly  swollen, 
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and  very  tense,  but  pale  and  waxy-looking.  Scrotum  also  oede- 
matous.  Toes  congested;  face  of  an  olive  tint,  but  not  jaundiced. 
Liver  enlarged  and  tender.  Pulse  96,  and  visible  in  the  carotid, 
temporal,  and  radial  arteries.  Precordial  dulness  much  ex- 
tended, but  cardiac  impulse  diffused  and  feeble ;  no  distinct 
apex-pulsation  to  be  felt.  At  base,  a  systolic  and  a  diastolic 
murmur  existed ;  the  former  musical,  and  transmitted  through 
the  aorta  to  its  bifurcation,  and  likewise  into  the  carotid  and 
subclavian  arteries  ;  it  was  audible  along  the  dorsal  and  lumbar 
spine,  and,  by  transmission,  at  the  apex.  The  diastolic  murmur 
was  soft,  and  confined  to  the  base  and  the  ascending  aorta.  Con- 
gestive enlargement  and  tenderness  of  the  liver.  To  have  an 
aperient,  and  afterwards  a  mixture  of  tincture  of  the  perchloride 
of  iron  and  chloric  ether,  in  camphor  water.  To  have,  at  night, 
a  sedative,  composed  of  Hoffman's  anodyne  and  liqiior  of  hydro- 
chlorate  of  morphia.  Feet  and  legs  punctured,  and  yielded  a 
copious  discharge  of  serum. 

26  th.  Lower  limbs  now  enormously  swollen,  red,  and  tender, 
and  on  dorsum  of  right  foot,  incipient  bullae,  indicative  of  proxi- 
mate gangrene.  Interval  between  cardiac  impulse  and  radial 
pulse  quite  distinct,  the  pulse-rate  being  96.  The  stroke  of  the 
radial  artery  coincided  with  the  second  sound  of  the  heart; 
whereas,  in  the  absence  of  organic  disease  of  the  heart  and 
aorta,  as  I  have  ascertained  by  experiment,  this  does  not  occur 
till  the  rate  of  cardiac  pulsation  has  attained  to  126  in  the 
minute*  Patient  insists  on  having  the  window  opposite  his 
bed  kept  open  day  and  night ;  and  to  admit  of  this  being  done 
without  danger  to  the  other  patients,  his  bed  was  removed  to 
a  window  at  the  end  of  the  ward,  and  there  enclosed  on  three 
sides  by  means  of  screens.    Is  spitting  blood. 

28th.  Died  this  morning.  The  feet  had  previously  assumed 
a  dark  chocolate  hue,  and  several  gangrenous  bullte  had  formed 
upon  them.  For  some  time  before  death  the  patient  had  ceased 
to  crave  for  fresh  air,  and  desired  that  the  window  should  be 
closed. 

*  Vide  paper  "  On  the  Rhythm  of  the  Heart,"  Proceedings  of  the  Medical  Society 
of  the  College  of  Physicians,  Dublin  Quarterly  Journal  of  Medical  Science,  August, 
1864.  This  is  the  only  example  of  veritable  postponement  of  the  radial  pulse  which 
I  have  met  with.    See  p.  832. 
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On  the  following  day,  the  heart,  which  was  the  only  organ  I 
could  procure  for  examination,  was  carefully  inspected.  Emptied 
of  blood,  and  with  an  inch  and  a-half  of  the  aorta  and  pulmonary 
artery  attached,  it  weighed  twenty-seven  ounces ;  it  was  of  a 
globular  figure  ;  the  apex  was  blunted,  and  the  base  was  exten- 
sively and  deeply  covered  with  fat.  The  aorta  was  dilated  above 
the  valves,  and  readily  admitted  three  fingers  introduced  edge- 
wise. The  valves  were  incompetent,  water  poured  into  the  aorta 
readily  flowing  into  the  left  ventricle.  The  line  of  union  of  two 
of  the  valves  was  hard  and  cartilaginous,  and  offered  an  obstacle 
to  the  efflux  of  blood  from  the  ventricle.  Otherwise,  the  valves 
were  healthy.  The  lining  membrane  of  the  aorta  presented 
several  yellow  patches  of  incipient  atheromatous  change.  All 
the  other  valves  were  normal  and  competent.  Eight  ventricle 
somewhat  thickened,  but  not  dilated.  Left  ventricle  dilated, 
and  three-fourths  of  an  inch  thick  at  base  and  centre.  Muscular 
structure  healthy. 

CASE  LXXXVIII. — Scarlatina  and  Aortic  Valvulitis;  Exten- 
sively transmitted  Aortic  Systolic  Murmur.  Diagnosis: 
Aortic  Obstruction,  Embolism,  and  Recurrent  Bight  Hemi- 
plegia. 

Thomas  B.,  aged  seven  years  and  a-half,  a  fine  healthy  looking 
boy,  was  admitted  into  the  Mater  Misericordias  Hospital,  under 
my  care,  on  the  5th  of  Eebruary,  1874. 

Had  scarlatina  three  years  previously.  Three  months  prior  to 
date  of  admittance,  he  complained  of  "  pain  in  the  stomach," 
which  quickly  passed  away  j  nine  weeks  later  he  suddenly  lost 
the  use  of  the  right  arm,  and,  partially,  that  of  the  right  leg; 
articulation  was  likewise  affected. 

Erom  this  attack,  it  would  seem  that  he  quickly  recovered. 
On  the  4th  of  Eebruary  (the  day  preceding  that  of  admittance), 
he  was  again  suddenly  deprived  of  the  use  of  the  right  arm  and 
leg. 

When  I  first  saw  the  boy,  on  the  6th,  he  was  entirely  power- 
less as  to  the  upper  and  lower  limbs  on  the  right  side.  Sen- 
sation was  unaffected,  as  was  likewise  articulation,  but  reflex 
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irritability  was  defective  in  the  paralyzed  foot.  Pulse  84,  and 
regidar.  Apex-pulsation  in  left  nipple-line.  At  the  right  base 
a  loud  bruit  de  rdpe  was  heard  with  maximum  intensity,  and 
from  this  point  it  was  transmitted  through  the  aorta,  quite  to 
the  lumbar  spine,  and  into  the  carotid  and  subclavian  arteries  ; 
it  was  likewise  audible,  but  less  distinctly,  at  the  apex.  The 
second  sound  was  remarkably  sharp  in  the  aorta,  and  double 
during  inspiration  only.  To  have  a  teaspoonful  of  syrup  of  the 
phosphate  of  iron  three  times  daily. 

The  boy  is  still  (February  24th)  under  treatment.  He  has 
gradually  recovered  the  use  of  the  arm,  which  he  can  now  lift  to 
his  head  j  but  in  the  use  of  the  leg  very  little  improvement  has 
been  effected. 

Tested  by  means  of  the  sesthesiometer,  sensibility  is  undi- 
minished in  the  paralyzed  limbs,  whilst  the  dynamometer  regis- 
ters a  pressure  equal  to  twelve  and  a-half  pounds  for  the  para- 
lyzed hand,  and  a  pressure  of  twenty-seven  and  a-half  pounds 
for  the  unparalyzed  hand,  as  reported  by  my  colleague  Dr. 
Nixon.  To  him  I  am  also  indebted  for  the  subjoined  tracing  of 
the  pulse  (Fig.  LIT),  taken  on  the  24th  February.  It  is  char- 
acteristic of  obstruction,  without  regurgitation,  at  the  orifice  of 
the  aorta,  and  shows  also  some  degree  of  hypertrophy  of  the  left 
ventricle. 

It  exhibits  shortness  and  want  of  vertically  in  the  up-stroke, 
and  roundness  of  summit. 


Fig.  LIT. 


Thomas  B. 
Aortic  obstruction.    Pulse  78 . 


Before  I  had  the  advantage  of  seeing  this  tracing,  I  con- 
cluded from  the  position  of  the  apex  of  the  heart,  and  the 
force  of  the  impulse,  that  the  left  ventricle  was  hypertrophied. 
From  this  I  further  inferred  that  the  lesion  at  the  aortic  ori- 
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fice  was  of  some  years'  standing,  and  had  most  probably  origi- 
nated in  acute  endocarditis,  engaging  the  valves,  at  the  date 
of  the  attack  of  scarlatina,  three  years  previously  ;  and,  finally, 
that  embolism,  by  detachment  of  a  flake  of  fibrin  from  the  aortic 
valve,  and  its  impaction  in  one  of  the  arteries  of  the  left  cerebral 
hemisphere,  most  probably  the  middle  meningeal,  was  the  cause 
of  paralysis  on  both  occasions. 

On  the  first  occasion,  the  embolus  was  most  probably  com- 
posed of  detritus,  was  quickly  disintegrated  by  the  force  of  the 
arterial  current,  and  washed  away  from  the  obstructed  vessel; 
hence,  the  rapid  recovery  which  followed.  In  the  second  attack, 
however,  there  is  reason  to  believe  that  the  plug  was  of  a  more 
compact  and  solid  character,  but  is  now  undergoing  a  slow  pro- 
cess of  reduction  by  molecular  detachment  from  the  surface. 

That  the  structural  lesion  causing  a  murmur  of  exit  is  con- 
fined to  the  root  of  the  valve,  does  not  involve  its  effective  por- 
tion, and  is  chiefly  of  the  nature  of  a  deposit  from  the  blood,  I 
judge  from  the  clearness  of  the  second  sound,  the  absence  of 
diastolic  murmur,  and  the  harsh  and  grating  quality  of  the  sys- 
tolic murmur,  taken  in  conjunction  with  the  actual  occurrence 
of  embolism. 

Hemiplegia  from  this  cause  in  childhood  is  of  favourable 
augury,  but  very  liable  to  recurrence. 

The  treatment  required  is  of  the  simplest;  but  excitement  and 
physical  effort,  and,  indeed,  aU  circumstances  whatever  which 
tend  to  hurry  the  circulation,  should  be  deprecated. 

The  absence  of  muscular  contraction  or  cramps  in  the  para- 
lyzed limbs,  and  of  impairment  of  sensibility,  are  worthy  of 
notice,  as  characteristic  of  this  form  of  paralysis. 

Eeduplication  of  the  second  sound  during  inspiration  only,  is 
not  new  to  me.  From  the  reduplication,  I  infer  that  the  left 
ventricle  is  also  dilated.  The  limitation  of  this  phenomenon 
to  the  period  of  inspiration  may,  I  think,  be  attributed  to  a 
virtual  exaggeration  of  the  inequality  of  capacity  existing  be- 
tween the  two  ventricles  at  that  moment,  owing  to  the  facility 
for  cliso-orgement  presented  to  the  right  ventricle  during  the  in- 
spiratory effort,  whilst  no  corresponding  influence  is  exercised 
upon  the  left  ventricle  by  that  act. 
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Case  LXXXIX. — Becitrrent  Rheumatism  ;  Pericarditis  ;  Aortic 
Obstruction  and  Reflux  ;  Basic  Systolic,  and  Postdiastolic 
Murmur  ;  Transient  Systolic  Murmur  at\Apex. 

William  Gr.,  aged  eighteen  years,  assistant  in  a  wine  store,  was 
admitted  into  hospital,  October  25th,  1869,  suffering  from  rheu- 
matic inflammation  of  the  knees,  feet,  and  right  wrist,  with  which 
he  was  attacked  on  the  20th.  Was  under  my  care  in  hospital 
for  a  previous  attack  of  rheumatism,  complicated  with  pericar- 
ditis, from  the  early  part  of  the  preceding  February,  to  the  17th 
of  March  following. 

State  on  second  admission.  Is  remarkably  pale.  Pulse  72, 
and  scarcely  visible.  Apex-beat  in  the  nipple  line  ;  a  loud, 
"  whiffing,"  systolic  murmur  is  audible  at  the  apex,  and  is  like- 
wise transmitted  to  the  left  axilla  and  back.  At  the  base,  a  faint 
systolic,  and  a  loud  postdiastolic  murmur  are  heard.  Of  these, 
the  former  alone  is  transmitted  into  the  carotid  arteries.  To 
have  watery  extract  of  opium,  gr.  j,  thrice  daily. 

November  11th.  To  continue  pill  at  night  only,  and  take  sul- 
phate of  quinia,  gr.  iss,  twice  daily. 

25th.  Discharged  cured  as  regards  the  articular  inflammation, 
but  with  the  cardiac  signs  unaltered. 

Admitted  for  the  third  time,  April  21st,  1873,  with  a  mild  at- 
tack of  rheumatism  of  the  feet  and  legs,  unaccompanied  by 
swelling.  Since  date  of  last  report,  he  has  been  employed  as  an 
engraver  on  wood.  Actual  condition  :  Pulse  96,  full,  regular, 
and  visible.  Precordial  dulness  extended  to  the  left.  Apex 
beat  strong,  and  perceptible  over  an  area  of  one  inch  imme- 
diately external  to  the  nipple  line.  At  the  apex-point  a  soft 
systolic  murmur  is  heard ;  this  is  not  audible  in  the  left  axilla  or 
back,  the  second  sound  being  faint,  and  associated  with  a  feeble 
distant  murmur.  In  proportion  as  the  stethoscope  is  slowly 
shifted  upwards  and  inwards  towards  midsternum,  both  these 
murmurs  become  gradually  more  distinct;  at  the  last  men- 
tioned point  they  attain  a  maximum  loudness,  which  is  main- 
tained, with  only  slight  diminution,  through  the  ascending  aorta. 
The  diastolic  murmur  in  both  situations  is  the  louder  of  the  two, 
is  soft  and  blowing,  and  preceded  by  a  sharp  second  sound ;  whilst 
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that  of  systolic  rhythni  is  rough,  and  alone  audible  in  the  arte- 
ries of  the  neck.  To  have  a  quinine  mixture  thrice  daily,  and 
gr.  j  of  watery  extract  of  opium  at  night. 

The  existence  of  an  indubitable  mitral  systolic  murmur,  of 
temporary  duration,  at  the  date  of  the  second  admittance,  I 
would  venture  to  attribute  either  to  the  accident  of  mitral 
thrombosis,  or  to  temporary  asthenia  of  the  walls  of  the  left 
ventricle.  I  cannot  admit  cure,  of  an  actual  lesion  of  the  valve, 
of  which  I  have  never  seen  presumptive  evidence,  much  less 
proof.  During  the  interval  of  more  than  three  years  between 
the  second  and  third  admittance,  disease  of  the  mitral  valve,  pre- 
viously established,  would  have  made  such  progress  intrinsically, 
and  would  have  entailed  collaterally  such  an  amount  of  struc- 
tural alteration  and  functional  impairment,  as  would  have  ren- 
dered the  diagnosis  of  it  a  problem  of  the  simplest  character; 
"Whereas,  not  only  had  no  such  changes  been  effected  in  the 
interim,  but  murmur  had  ceased  to  be  audible  at  the  apex, 
except  by  transmission. 

The  postdiastolic  rhythm  of  the  second  murmur  suggests  to 
me  marginal  lesion  of  the  valve  only,  and  that  of  a  trivial 
character. 

The  following  case  affords  another  example  of  a  murmur  of 
this  rhythm,  but  due  to  a  different  and  a  more  formidable  lesion. 

Case  XC. — Rheumatism;  Dilatation  and  Atheroma  of  the  Aorta; 
Harsh  Systolic  Murmur,  accompanied  by  Fremitus  at  the  Base, 
and  transmitted  through  the  Arch  of  the  Aorta,  and  into  the 
Arteries  of  the  Neck;  also  a  Soft  Postdiastolic  Murmur  at  the 
Base,  and  transmitted  through  the  Arch  of  the  Aorta  only. 

Michael  B.,  aged  fifty-five  years,  a  man  of  a  respectable  class, 
but  ruined  in  circumstances,  and  desponding,  called  on  me,  Janu- 
ary 14th,  1870.  Had  lived  rather  freely,  and  nine  years  previously 
had  rheumatism.  Six  months  prior  to  the  date  of  his  visit  to 
me,  he  began  to  suffer  from  a  feeling  of  discomfort  about  the 
heart,  with  occasional  palpitation,  and  also  from  vertigo  and 
failure  of  memory.  When  I  first  saw  him,  he  was  anaemic;  the 
face  was  puffed,  and  of  an  olive  tint.    Pulse  96,  full,  soft,  aryth- 
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mically  irregular,  and  barely  visible.  Cardiac  impulse  very 
feeble,  perceptible  half  an  inch  outside  the  nipple  line,  and 
beneath  the  sixth  rib.  At  the  apex,  a  transmitted  systolic  mur- 
mur was  audible.  At  the  base  and  in  the  course  of  the  aorta,  a 
very  loud  systolic  beUows-murmur,  and  a  faint  postdiastolic 
murmur  associated  with  a  clear  second  sound,  were  heard;  of 
these,  the  former  only  was  transmitted  into  the  carotids.  No 
arcus  senilis. 

February  4th.  A  loud,  harsh,  substitutive  systolic  murmur, 
accompanied  by  fremitus  also,  a  soft  postdiastolic  murmur  existed 
at  midsternum ;  both  were  transmitted  throughout  the  arch  of 
the  aorta,  but  most  distinctly  so  to  the  level  of  the  second  right 
costo-sternal  articulation.  Beyond  the  left  sterno-clavicular  arti- 
culation the  diastolic  murmur  was  not  audible ;  neither  was  it  to 
be  heard  in  the  arteries  of  the  neck ;  whilst  the  systolic  murmur 
was  heard  in  this  situation  with  remarkable  distinctness.  The 
latter  was  likewise  audible  at  the  apex,  but  here  it  was  accom- 
panied by  a  first  sound.  To  have  a  mixture  of  iron  and  chloric 
ether  in  camphor  water. 

I  conclude  that  the  aortic  valve  in  this  case  was  extensively 
disorganized  at  the  root ;  whilst,  as  I  infer  from  the  existence  of 
a  clear  second  sound,  and  from  the  harsh  quality  of  the  systolic 
murmur  in  the  aorta,  conjoined  with  the  faltering  and  irregular 
character  of  the  pulse,  the  inadequacy  of  the  valves  was  due  to 
dilatation  of  the  aorta,  involving  the  orifice. 

Case  XCI. — Palpitation;  Sudden  aud  Severe  Epigastric  Pain, 
followed  by  Vomiting  and  Collapse  ;  Visible  Pulsation  in  the 
Carotids;  Double  Impulse;  Displacement  of  the  Apex  Out- 
wards; Double  Basic  Murmur  Transmitted  into  Aorta,  Sys- 
tolic Murmur  alone  being  Audible  in  the  Neck ;  Death. 
Autopsy:  Passive  Effusion  into  the  Pericardium;  Enlargement 
of,  and  Fatty  Accumulation  upon  the  Heart;  Hypertrophy 
and  Dilatation  of  the  Left  Ventricle ;  Interfascicular  Fatty 
Deposition;  Rupture  of  one  of  the  Segments  of  the  Aortic 
Valve,  and  Calcareous  Transformation  of  its  Boot ;  Dilata- 
tion and  Atheroma  of  the  Aorta. 

Anne  McE.,  aged  forty-four  years,  admitted  January  26th, 
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1870.  Never  had  rheumatism.  Six  months  previously,  she  ex- 
perienced palpitation  for  the  first  time,  and  on  the  day  prior  to 
date  of  admittance,  was  seized  with  pain  in  the  epigastrium 
which  was  succeeded  by  vomiting.  When  admitted,  she  was 
still  suffering  from  irritability  of  stomach,  the  ejecta  consisting 
of  the  liquids  drunk,  mixed  with  mucus  and  bile.  She  was  then 
in  a  state  of  collapse,  chilled  and  pallid,  the  eyes  sunken,  and 
the  breath  cold ;  the  whole  aspect  being  that  of  a  person  in  the 
collapse  stage  of  cholera.  The  pulse  was  102,  very  weak,  but 
regular.  Arterial  pulsation  was  visible  in  the  neck,  but  not  in 
the  temples  or  wrists.  Apex-beat  half  an  inch  outside  the 
nipple-line,  but  in  the  fifth  intercostal  space ;  and  here  a  feeble 
second  impulse  was  felt,  and  a  transmitted  systolic  murmur  was 
audible. 

At  midsternum,  and  in  the  course  of  the  ascending  aorta,  a 
double  murmur  was  heard,  that  of  diastolic  rhythm,  which  was 
blowing  and  substitutive,  being  the  louder  of  the  two,  whilst  the 
systolic  murmur  alone  was  transmitted  into  the  arteries  of  the 
neck.  To  have  spirit  of  chloroform,  and  hydrocyanic  acid 
draughts. 

Died  in  the  course  of  the  same  day.  About  eight  ounces  of 
serum  were  found  in  the  pericardium.  This  was  the  product  of 
simple  passive  effusion,  as  no  trace  of  pericarditis  existed ;  the 
serous  surface  being  smooth  and  transparent.  The  heart  was 
enlarged,  weighing  twelve  and  a-half  ounces,  and  remarkably 
soft  and  flabby,  expanding  by  its  own  proper  weight  when  laid 
upon  the  table.  There  was  a  good  deal  of  fat  on  the  surface. 
Examined  under  the  microscope,  the  muscular  fibres  exhibited 
normal  striation,  and  seemed  healthy;  their  diameter  varying 
from  1776  to  T332  part  of  an  inch;  but  between  the  fasciculi 
there  was  a  good  deal  of  oil  deposit. 

The  left  ventricle  was  somewhat  dilated  and  thickened.  The 
aortic  semilunar  valves  were  healthy  at  the  free  borders,  and 
competent  to  close  the  axis  of  the  passage ;  but  one  of  them  was 
ruptured  in  the  centre,  the  rent  admitting  the  point  of  the  little 
finger,  and  permitting  free  reflux  into  the  ventricle  when  water 
was  poured  into  the  aorta,  whilst  the  edges  of  the  valves  came 
into  close  mutual  apposition.    The  root  of  the  ruptured  valve 
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was  calcareous,  and  two  rugged  masses  of  chalk-like  substance, 
as  large  as  peas,  projected  on  the  ventricular  surface  of  the  valve, 
and  must  have  offered  considerable  obstruction  to  the  outgoing 
current.  The  aorta  was  dilated  above  the  valves,  admitting  the 
points  of  three  fingers,  and  exhibited  atheromatous  mottling  in 
an  early  stage. 

The  legitimate  inference  from  the  history  of  the  patient  s  last 
illness  and  from  the  actual  state  of  the  heart  as  found  after  death, 
is  that  rupture  of  the  valve-segment  took  place  on  the  day  pre- 
ceding her  demise,  and  that  the  shock  thereby  induced,  operating 
upon  an  already  feeble  heart,  was  the  immediate  cause  of  col- 
lapse and  death. 

Case  XCIL— Rheumatism ;  Fright  followed  by  Palpitation,  which 
became  Habitual;  Pulmonary  Emphysema  and  (Edema,  with 
Cough,  Dyspnoea,  and  Congestion  of  Face  and  Neck  ;  Visible 
Ptdsation  of  Superficial  Arteries ;  Displacement  of  Apex  of 
Heart  Outwards  and  Dovmwards  ;  Substitutive  Systolic  Mur- 
mur at  Apex,  audible  likewise  in  Left  Axilla  and  Back,  with 
Faint  Second  Sound;  Double  Murmur  at  Base.  Diagnosis: 
Aortic  Obstruction  and  Reflux,  and  Mitral  Regurgitation. 

James  C,  aged  twenty-eight,  a  cabman  of  large  stature,  and 
intemperate,  admitted  February  5th,  1870.  Six  years  previously, 
had  rheumatic  pains  in  legs  and  arms,  for  which  he  was  treated 
in  the  Hardwicke  Hospital  for  six  weeks.  Eight  years  ago,  he 
accidently  drove  over  a  woman,  breaking  her  leg ;  was  greatly 
alarmed  at  the  occurrence,  and  felt  his  heart  palpitate  violently. 
Since  that  date  palpitation  has  been  readily  provoked  by  excite- 
ment. 

Six  months  since,  his  breathing  became  short,  and  he  began 
to  suffer  from  cough.  Has  never  had  haemoptysis  or  oedema. 
Face  and  neck  somewhat  congested.  Breathing  embarrassed. 
Pulse  96,  regular;  visible  pulsation  in  carotid,  temporal,  and 
radial  arteries.  Cough,  with  frothy  mucus  expectoration.  There 
is  general  emphysema  of  the  lungs,  with  oedema  of  the  bases  of 
both,  posteriorly.  Precordial  dulness,  masked  by  emphysema  of 
lungs.  Apex-beat  one  inch  outside  nipple  line,  and  in  sixth  in- 
tercostal space.    Impulse  diffused,  but  not  strong.    At  the  apex, 
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a  loud,  blowing,  substitutive  systolic  murmur  existed,  audible 
likewise  in  the  axilla  and  in  the  back ;  second  sound  faint.  At 
the  base  there  was  a  double  murmur,  the  diastolic  being  the 
louder,  blowing,  and  substitutive.  Both  were  audible  in  the 
ascending  aorta,  and  the  systolic  likewise  in  the  arteries  of  the 
neck.  Midway  between  apex  and  base  no  murmur  was  distinctly 
audible.  Blister  to  front  of  chest,  dry  cupping  to  back,  and  a 
diuretic  mixture. 

18th.    Much  relieved  as  to  breathing.  Discharged. 

Ee-admitted  on  the  21st  of  March.  At  this  date  there  was 
general  oedema.    No  further  note  of  the  case  has  been  preserved. 

The  most  noteworthy  circumstance  in  connexion  with  this 
case  is  the  coincidence  of  the  first  symptoms  of  cardiac  disease 
with  the  occurrence  of  nervous  shock.  A  heart  and  aorta  already 
in  process  of  tissue  deterioration,  from  the  excessive  and  long 
continued  use  of  alcoholic  stimulants,  as  no  doubt  was  the  ease 
here,  and  barely  capable  of  performing  their  respective  functions 
under  the  most  favourable  circumstances,  cannot,  without  per- 
manent injury,  sustain  a  sudden  revulsion  from  great  emotional 
excitement  or  physical  effort.  Thenceforward,  the  symptoms  of 
failing  circulation  will  be  more  and  more  distinctly  manifested ; 
whilst  tissue  degeneration  will  make  more  rapid  progress. 

Further  evidence  of  the  truth  of  this  proposition  is  supplied 
by  the  following  case. 

Case  XCIII. — Angina  ;  Severe  Mental  Shock,  followed  by  Aggra- 
vation of  Angina,  and  (Edema  of  Feet;  Pallor  and  Extreme 
Weakness ;  Displacement  of  Apex-Point  outwards ;  Musical 
Systolic  Murmur  at  -  Base,  and  traceable  through  Arch  of 
A  orta  into  Arteries  of  Neck  and  downwards  to  Apex,  like- 
wise audible  in  Left  Axilla  and  Back ;  Second  Sound  Clear. 
Diagnosis:  Aortic  Obstruction  by  Calcareous  Formation  at 
Boot  and  on  Ventricular  Aspect  of  Aortic  Valve,  Central  and 
Marginal  portions  being  Sound  ;  No  Beflux;  Left  Ventricular 
Hypertrophy  ;  No  Mitral  Disease. 

Eliza  M.,  aged  fifty  years,  a  ladies'  nurse,  was  admitted  into 
the  Mater  Misericordiaa  Hospital  on  the  23rd  of  April,  1870.  Up 
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to  two  years  prior  to  that  date  her  health  had  been  good,  with 
the  exception  that,  for  some  time  previous,  she  had  occasionally 
experienced  dyspnoea,  with  pain  shooting  down  the  left  arm  after 
crreat  exertion.  She  then  received  the  startling  news  of  the 
sudden  death  of  her  husband ;  the  dyspnoea  and  pain  in  the  arm 
became  more  frequent  and  more  severe,  and  her  feet  soon  became 
swollen.    She  never  swooned,  and  never  spat  blood. 

At  the  date  of  admittance,  she  was  pallid.  The  radial  pulse 
■was  not  registerable,  owing  to  extreme  weakness;  it  was  not 
visible.  Feet  slightly  swollen.  No  engorgement  of  liver.  No 
cough.  Breathing  in  the  recumbent  posture  tranquil.  Precor- 
dial dulness  not  noticeably  extended,  but  apex-pulsation  half  an 
inch  external  to  the  nipple-line.  Impulse  very  feeble.  At  the 
apex,  a  loud,  musical,  substitutive,  systolic  murmur  was  heard ; 
it  was  likewise  audible  in  the  left  axilla,  and  at  the  inferior 
angle  of  the  left  scapula.  Here,  the  second  sound  was  sharp  and 
clear,  but  weak.  At  midsternum  a  musical  systolic  murmur 
was  likewise  to  be  heard,  and  of  a  character  and  intensity  which 
indicated  this  as  its  point  of  origin.  From  midsternum  it  was 
traceable  upwards,  in  the  course  of  the  aorta,  to  the  left  clavicle, 
and  also  into  the  great  arteries  of  the  neck.  It  was  likewise 
traceable  downwards  to  the  seat  of  apex-pulsation,  losing  force 
gradually,  but  undergoing  no  change  of  quality,  as  followed  in 
this  direction,  or  in  that  previously  indicated. 

At  midsternum  the  second  sound  was  sharp  and  clear,  but 
faint;  it  was  not  accentuated  in  the  pulmonary  artery.  The 
interval  between  the  cardiac  impulse  and  murmur  on  the  one 
hand,  and  the  radial  pulse  on  the  other,  was  not  unusually  pro- 
longed.   To  have  carbonate  of  ammonia,  wine,  and  liquid  food. 

Two  circumstances  in  connexion  with  this  case  are  worthy  of 
special  notice ;  namely,  that  a  murmur  of  aortic  efflux  in  the 
adult  was  distinctly  audible  at  the  apex,  in  the  left  axilla,  and  at 
the  angle  of  the  left  scapula ;  and  that  advanced  disorganization 
existed  at  the  orifice  of  the  aorta,  unaccompanied  by  inadequacy 
of  the  valves. 
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Case  XCIV. — Acute  Rheumatism  ;  Basic  Diastolic  Bellows-Mur- 
mur,  which  subsequently  became  Harsh;  Displacement  ofApea 
Outwards.  Diagnosis :  Inadequacy  of  the  Aortic  Valves  fo 
Roughness  of  their  Edges  ;  Left  Ventricular  Hypertrophy. 

John  W.,  aged  twelve  years,  was  admitted  into  hospital,  May 
12th,  1870,  suffering  from  acute  rheumatism  of  three  weeks' 
duration,  and  engaging  chiefly  the  joints  of  the  right  arm.  He 
was  pale,  and  suffering  acute  pain.  There  was  visible  pulsation 
of  the  carotids,  but  not  of  the  radial  or  temporal  arteries.  The 
apex  of  the  heart  pulsated  in  the  nipple  line,  and  here  a  trans- 
mitted diastolic  murmur  was  heard.  A  loud  diastolic  bellows- 
murmur  existed  at  the  base,  and  was  transmitted  to  the  apex, 
but  not  into  the  carotid  arteries. 

Four  days  subsequently  the  basic  murmur  was  rasping  in 
quality.  Under  treatment  with  colchicum  and  bromide  of 
potassium,  the  affected  joints  being  at  the  same  time  wrapped 
in  cotton  wadding,  the  boy  soon  got  well  of  his  articular  symp- 
toms, and  abruptly  left  hospital  without  permission. 

Judging  from  the  point  of  apex-pulsation,  I  am  clearly  of  opin- 
ion that  the  cardiac  affection  in  this  case  was  of,  at  least,  several 
months'  duration,  and  was  probably  due  to  the  previous  attack 
of  rheumatism,  of  which,  however,  no  history  was  obtained. 

Case  XCV. — Exposure  and  Intemperance;  CEdema,  Jaundice,  and 
Haemoptysis;  Paroxysmal  Dyspncea  of  an  Ascending  and  De- 
scending Scale  ';  Pidse  Regular  and  Visible  ;  Superficial  Arte- 
ries Tortuous  ;  Extension  of  Precordial  Dulness ;  Apex-Beat 
in  Nipple  Line  ;  Diffused  and  Heaving  Impulse;  both  Sounds 
of  Heart  Masked  at  Apex  ;  Postsystolic- Murmur  at  Base,  and 
transmitted  into  the  Carotids  ;  Marked  benefit  from  the  use  of 
Chloral;  Repeated  Puncturing,  and  Copious  Discharge  of 
Serum ;  Gangrene  in  Seat  of  Punctures ;  Death  by  Asthenia. 
Autopsy:  Effusion  into  Pericardium;  Enlargement  and  Gra- 
nular Degeneration  of  Heart ;  Hypertrophy  with  Dilatation 
of  Left  Ventricle,  and  Thinning  at  the  Apex ;  Dilatation, 
Atheroma,  and  Hyperemia  of  the  Aorta  ;  Obstruction  at  the 
Aortic  Orifice  by  Thickening  of  one  of  the  Valve- Segments. 

Laurence  C,  aged  thirty-eight,  a  gasfitter,  and  addicted  to 
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tippling,  was  admitted  into  the  Mater  Misericordiae  Hospital, 
June  2nd,  1870.  Has  been  much  exposed  to  wet  and  cold  in 
his  avocation.  Eleven  weeks  prior  to  date  of  admittance,  his 
breathing  became  short,  and  three  weeks  later  his  feet  began  to 
swell. 

When  admitted  he  was  suffering  from  orthopncea,  and  like- 
wise from  paroxysmal  dyspnoea,  which  exhibited  the  following 
peculiarities.  Whilst  he  sat  propped  up  in  bed,  there  were  alter- 
nations of  suspended  and  of  quickened  respiration,  passing  into 
one  another  by  gradations.  The  apnoeal  period,  as  timed  by  my 
watch,  lasted  twenty  seconds,  and  during  its  continuance  he  was 
in  a  state  of  composure,  and  seemed  free  from  suffering ;  then, 
there  was  a  shallow  inspiration,  which  was  followed  by  an  expi- 
ration of  proportionate  depth,  and  this  was  succeeded  by  several 
respiratory  acts  in  increasingly  rapid  succession,  till  a  rate  of  one 
in  three  seconds  was  attained,  after  which  the  rate  gradually 
subsided  to  complete  apnoea.  The  ascending  scale  extended 
over  a  period  of  thirty-six  seconds,  and  in  the  progressive  ratio 
of  two,  three,  and  four  respirations  in  the  successive  periods  of 
twelve  seconds;  the  descending  scale  followed  in  the  inverse 
order,  and  was  of  equal  length ;  and  finally,  the  apnoeal  period 
of  twenty  seconds  completed  the  series. 

During  the  period  of  ascent,  the  man  moaned  and  tossed  about 
for  breath;  he  then  experienced  gradual  relief  till  respiration 
was  entirely  suspended,  when,  as  already  stated,  his  tranquillity 
was  complete.  These  variations  of  respiration  were  not  attended 
with  any  alteration  in  the  rate,  force,  or  rhythm  of  the  heart. 
Pulse  87,  regular,  small.  Arteries  in  forearm  tortuous,  and  pul- 
sating visibly.  Throbbing  of  carotids.  Great  oedema  and  rigidity 
of  feet,  legs,  and  penis.  Conjunctivae  icteric.  Urine  r020  in 
sp.  gr.,  and  albuminous.  Precordial  dulness  much  extended  ; 
apex-beat  diffused,  and  in  nipple  line ;  impulse  diffused  and 
heaving,  but  not  strong.  Both  sounds  at  apex  were  somewhat 
masked.  At  the  base,  and  in  the  course  of  the  ascending  aorta, 
and  loudest  rather  above  the  site  of  the  aortic  valves,  a  soft,  pro- 
longed, postsystolic  murmur  was  heard ;  it  was  likewise  trans- 
mitted into  the  cervical  arteries.  Second  sound  not  clear,  but 
free  from  murmur. 
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6th.  Spat  some  blood  this  morning  for  the  first  time.  There 
has  been  a  copious  discharge  of  serum  from  punctures  made  in 
the  penis.  He  has  not  slept  since  admittance,  except  on  the 
night  of  the  4th,  when  he  had  a  draught  of  grs.  xv  of  chloral 
hydrate,  and  slept  an  hour  and  a- half.  Hoffman's  anodyne  in 
3ss  doses  failed  to  give  him  relief.  Night  draught  of  chloral 
(grs.  xx)  to  be  repeated.  Chest  to  be  dry-cupped,  and  one  leech 
to  be  applied  to  the  precordium. 

On  the  evening  of  the  13th,  he  had  an  epileptiform  fit,  which 
lasted  about  an  hour,  during  which  he  was  unconscious  and  vio- 
lently agitated.  Subsequently,  the  thighs  became  enormously- 
swollen  ;  and  from  the  tension  so  caused,  great  pain  was  expe-  - 
rienced  at  the  flexure  of  the  groins.  From  punctures  made  in 
the  groins  and  in  the  prepuce,  there  was  a  profuse  discharge  of  f 
serum. 

Citrate  of  iron  and  quinine  in  gr.  v  doses  was  given  thrice 
daily,  and  grs.  xx  of  chloral  hydrate  at  night.  Through  the 
agency  of  the  latter  he  slept  soundly  every  night  except  two, 
and  on  these  two  nights  the  chloral  had  been  omitted  by  an 
oversight.  On  the  19th,  the  swelling  of  the  thighs  and  legs  • 
had  begun  to  subside,  and  respiration  had  become  tranquil  and 
regular. 

28th.  Chloral  has  been  continued  in  similar  doses,  with  the 
effect  of  insuring  sound  and  refreshing  sleep  throughout  the 
night.  He  usually  awakes  about  3  o'clock,  A.M.,  remaining 
awake  for  about  half  an  hour,  and  again  sleeping  till  9.30. 
Swelling  less ;  breathing  tranquil ;  appetite  good.  He  is  very  i 
cheerful  and  hopeful. 

In  the  early  part  of  July  the  thighs  were  again  punctured;  and 
although  he  continued  free  from  suffering,  and  slept  well  at  night 
under  the  influence  of  chloral  given  in  the  previous  doses,  he  be- 
gan to  sink.  Gangrene  set  in  around  the  punctures  in  the  thighs,  ■ 
and  he  died  quietly  on  the  evening  of  July  10th.  Permission  was 
granted  by  the  relatives  of  deceased  to  examine  the  heart  only. 
The  pericardium  contained  about  eight  ounces  of  amber-coloured 
serum.  The  heart  was  globular,  broad  at  the  apex,  and  weighed 
twenty-two  and  a-half  ounces.  There  were  two  well  marked 
milk  spots,  one  on  the  anterior,  and  the  other  on  the  posterior 
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surface  of  the  right  ventricle.  The  former  was  remarkably- 
opaque,  and  consisted  of  hypertrophy  of  the  sub-epicardial  con- 
nective tissue,  by  which  the  serous  membrane  was  sharply  raised. 
The  aorta  was  dilated  above  the  sinuses,  admitting  three  fingers ; 
it  was  slightly  atheromatous,  and  of  a  pink  red  tint  on  the  in- 
ternal surface.  The  aortic  valves  were  competent  and  sound, 
with  the  following  exception;  viz.,  the  right  half  of  the  right  an- 
terior segment  was  sharply  thickened  at  the  attached  border ; 
the  thickened  portion  was  smooth  on  the  surface,  and  projected 
both  on  the  arterial  and  ventricular  aspects  of  the  valve,  less, 
however,  on  the  ventricular  surface,  where  it  was  invested  by  the 
lining  membrane,  but  still  projecting  sufficiently  to  oppose  an 
obstacle  to  the  outflow  of  blood  from  the  ventricle.  The  right 
chambers  were  normal,  except  that  the  anterior  surface  of  the 
ventricle  presented  a  thin  layer  of  fat.  The  left  ventricle  was 
greatly  dilated,  thickened  to  three-fourths  of  an  inch  at  the  base 
and  the  middle,  but  thinned  to  two  lines  at  the  apex.  The  mi- 
tral valves  were  unaltered.  The  substance  of  the  heart  was  some- 
what granular.  All  four  chambers  contained  yellow  thrombi ; 
those  in  the  ventricles  extended  into  the  aorta  and  the  pulmo- 
nary artery.  The  latter  vessel  was  normal.  Both  coronary 
arteries  commenced  in  one  of  the  aortic  sinuses. 

Case  XCVI. — Orthopnea  and  Cough ;  Visible  Radial  Pulse ; 
Weak  Cardiac  Action;  Systolic  Murmur  at  the  Apex,  and 
Double  Murmur  at  the  Base  of  the  Heart ;  Systolic  Murmur 
in  the  Arteries  of  the  Nech  ;  Death.  Autopsy  :  Enlarge- 
ment of  the  Heart ;  Dilated  Hypertrophy  of  the  Left  Ven- 
tricle ;  Complete  Disorganization  of  the  Aortic  Valves,  and 
TJiickening  of  the  Aorta  ;  Hypertrophy  of  the  Coronary 
Plexuses. 

Barry  W.,  aged  thirty-eight  years,  a  labourer,  was  admitted,  July 
23rd,  1870.  Had  drunk  hard,  but  had  never  been  affected  with 
rheumatism.  His  breathing  had  been  short  for  the  preceding 
two  years,  but  he  had  never  spat  blood.  When  admitted,  he  was 
remarkably  sallow.  There  was  orthopncea,  cough,  and  mucous 
expectoration,  but  no  oedema.    Pulse  84,  soft,  and  visible.  Car- 
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diac  action  weak ;  no  impulse  to  be  felt,  and  no  precordial  dul- 
ness,  owing  to  the  existence  of  pulmonary  emphysema. 

At  the  apex  point,  as  localized  by  auscultation,  a  soft  systolic 
murmur  was  heard,  and  at  the  xiphoid  cartilage,  both  a  coarse 
systolic  and  a  soft  postdiastolic  murmur  existed ;  the  former  was 
likewise  audible  in  the  carotid  arteries.  To  have  citrate  of  iron 
and  quinine,  and,  at  night,  grs.  xx  of  chloral  hydrate.  He  be- 
came gradually  weaker,  and  died  on  the  16th  of  August. 

The  heart  weighed  thirteen  ounces.  There  was  complete 
thrombosis  of  the  right  auricle,  whilst  the  other  chambers  con- 
tained flakes  of  fibrin.  The  left  ventricle  was  in  a  state  of  ex- 
centric  hypertrophy.  The  right  and  left  segments  of  the  aortic 
valve  were  rolled  up  and  thickened,  and  the  former  was  rough 
and  calcareous.  The  posterior  segment  was  somewhat  thick- 
ened and  shrivelled,  but  less  altered  than  the  other  segments. 
The  orifice  was  reduced  to  an  irregular  chink,  and  was  perma- 
nently patulous.  The  root  of  the  aorta  was  thickened,  but  not 
atheromatous.  All  the  other  orifices  and  valves  were  free  from 
disease.  The  coronary  plexuses  were  thickened,  and  the  coro- 
nary arteries  were  dilated,  but  soft  and  pliant. 

Remarks  :  There  was  a  noticeable  difference  in  quality  be- 
tween the  systolic  murmur  at  the  apex,  and  that  heard  at  the 
base  of  the  heart.  I  cannot  offer  an  explanation  of  this  differ- 
ence, except  by  assuming  the  occurrence  of  a  dynamic  murmur 
at  the  mitral  opening. 

The  second  sound  heard  to  precede  the  diastolic  murmur  at 
the  base,  was  that  of  the  pulmonary  artery ;  the  murmur  which 
represented  the  aortic  second  sound  being  posterior  in  time, 
owing  to  the  dilated  state  of  the  left  ventricle  and  aorta.  In  this 
respect,  the  case  illustrates  the  remarks  made  at  p.  126,  in  re- 
gard to  the  relative  position  in  time,  of  the  aortic  and  the  pul- 
monic elements  of  a  reduplicated  second  sound,  in  connexion 
with  inadequacy  of  the  aortic  valves* 

*  See  also  Case  99,  last  paragraph,  p.  887. 
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Case  XCVII. — Dijspncea,  Albuminuria,  and  (Edema;  Visible 
Pulsation  of  Radial  and  Ulnar  Arteries ;  Extended  Pre- 
cordial Dulness ;  Feeble  Cardiac  Impulse  ;  Systolic  Murmur 
at  Bern  of  Heart,  and  likewise  in  Ascending  Aorta,  Arteries 
of  Neck,  and  at  Apex.  Diagnosis :  Hypertrophy  of  Left 
Ventricle  ;  Obstruction  at  the  Aortic  Orifice,  and  Atheroma 
of  the  Aorta  and  Arteries  generally;  Penal  Disease.  Marked 
Improvement ;  Discharge. 

John  F.,  a  waiter,  aged  forty  years,  was  admitted,  November 
26th,  1870.  Never  had  rheumatism,  and  had  not  been  subject 
to  fainting  fits  or  dizziness.  During  the  preceding  two  years  he 
had  noticed  that  his  breathing  became  short  when  he  was  hur- 
B  ried.  Three  weeks  prior  to  admittance  his  feet  became  swollen, 
then  the  genitals,  and  finally  the  hands.  Urine  T010  in  sp.  gr., 
contained  albumen,  and  deposited  lithates.  Examined  microsco- 
pically, it  exhibited  tube-casts  denuded  of  epithelium,  and  large 
crystals  of  lithic  acid.  There  was  oedema  of  the  feet,  legs,  and  ex- 
ternal genitals.  Pulse  72,  regular,  and  abrupt.  Eadial  and  ulnar 
arteries  tortuous,  and  pulsating  visibly  on  both  sides.  Breathing- 
tranquil.  Precordial  dulness  extended  transversely.  No  dis- 
tinct cardiac  impulse  to  be  felt,  but  a  sensation  of  feeble  heaving 
was  communicated  to  the  hand  over  the  precordium  generally. 
A  harsh  systolic  murmur  existed  at  the  base  of  the  heart  and  in 
the  ascending  aorta ;  it  was  heard  in  the  arteria  innominata,  and 
likewise,  but  less  distinctly,  in  the  carotids,  and  at  the  apex  of 
the  heart.  The  second  sound,  wherever  audible,  was  sharp  and 
clear.  Tinct.  ferri,  perchlor.  3ij ;  yEther.  chloric,  tinct.  nucis 
vomicae,  a.  a.  9ij ;  Infusi  quassiae,  q.s.  ad.  Sviij.  An  ounce  to  be 
taken  thrice  daily. 

December  9th.  Urine  again  tested.  Sp.  gr.  1-020,  and  still  con- 
taining albumen.  Genitals  repeatedly  punctured  since  last  re- 
port. Copious  diuresis  set  in  on  the  7th,  and  continued  up  to 
the  9th.  At  latter  date,  the  quantity  passed  in  twenty-four 
hours  amounted  to  six  pints.  A  decided  improvement  has  taken 
place  in  his  general  condition,  and  the  oedema  has  nearly  disap- 
peared from  the  lower  limbs  and  genitals. 

56* 


884       DISEASES  OF  THE  LINING  MEMBRANE  OF  THE  HEART. 


15  th.  Left  hospital  to  resume  his  work.  (Edema  quite  gone, 
but  cardiac  and  arterial  signs  as  previously  reported. 

CASE  XCVIII.* — Intemperance;  Fall  upon  the  Chest;  Dyspnoea 
and  Anasarca ;  Visible  Pulsation  of  Superficial  Arteries  ; 
Displacement  of  Apex  Outwards;  Double  Impulse;  a  Sys- 
tolic and  a  Prediastolic  Murmur  at  the  Bight  Base ;  Sudden 
Death.  Autopsy :  Hepatic  and  Pulmonary  Congestion,  and 
Opacity  of  Capsule  of  Spleen;  Enlargement  of  Heart;  Dilated 
Hypertrophy  of  Left  Ventricle,  and  Yellow  Mottling  of  its  In- 
terior ;  Incompetence  of  Aortic  Valve  by  Belaxation  and  Per- 
foration of  Bight  Anterior  Segment;  Dilatation  and  Atheroma 
of  the  Aorta ;  Granular  Degeneration  of  Discoloured  Portion 
of  Papillary  Muscles. 

 D.,  a  metal  founder,  aged  thirty-four  years,  and  formerly 

very  intemperate,  was  admitted  in  September,  1872,  under  Dr. 
Nixon,  who  kindly  invited  me  to  examine  him. 

He  had  not  had  rheumatism ;  but  about  two  years  prior  to  ad- 
mittance he  fell  upon  his  chest,  and  sustained  injury  of  an  inde- 
finite character,  from  which  he  subsequently  experienced  some 
slight  inconvenience. 

Two  months  prior  to  the  date  of  admittance  his  feet  became 
swollen,  and  his  breathing  short  and  oppressed. 

At  the  date  of  my  examination  of  him,  he  was  very  weal,-. 
Visible  pulsation  of  radial,  carotid,  and  temporal  arteries ;  radial 
pulse  feeble,  but  regular.  Apex-pulsation  an  inch  and  a-half  to 
the  left  of  the  nipple-line.  Impulse  heaving,  rather  weak,  and 
double ;  the  diastolic  being  the  stronger  of  the  two  strokes,  and 
accompanied  by  a  faint  dull  sound.  Immediately  preceding  the 
diastolic  impulse  and  the  accompanying  (second)  sound,  a  pro- 
longed bellows-murmur,  of  medium  loudness,  was  heard  at  the 
apex  and  in  the  left  axilla.  The  first  sound  was  faint  and  dull 
at  the  apex.  At  the  base,  two  murmurs  were  heard;  viz.,  a  faint, 
dull,  systolic  murmur,  traceable  through  the  aorta  and  into  the 
neck,  and  a  remarkably  loud  prediastolic  murmur  of  a  blowing 
character,  which  was  audible  throughout  the  arch  of  the  aorta. 

*  This  is  the  case  referred  to  at  p.  220,  fourth  paragraph. 


CASES  OF  DISEASE  OF  THE  AOETIC  VALVES. 


885 


and  over  the  front  of  the  chest  generally.  It  was  loudest  at  mid- 
sternum,  and  became  gradually  less  distinct  towards  the  apex.  I 
had  commenced  my  examination  at  the  apex,  and  my  first  im- 
pression was  that  this  murmur  was  presystolic,  a  mistake  into 
which  the  dull  quality  of  the  succeeding  sound,  and  the  strong 
succeeding  impulse  led  me,  but  which  the  soft  blowing  character 
of  the  murmur  should  have  enabled  me  to  avoid.  On  applying 
the  stethoscope  over  the  base  of  the  heart,  however,  I  at  once 
identified  the  murmur  as  prediastolic  in  rhythm.  Dr.  Nixon 
was  of  opinion,  in  which,  however,  I  could  not  concur,  that  a 
systolic  murmur  likewise  existed  at  the  apex. 

The  man  died  quite  suddenly  a  few  days  afterwards ;  and  on 
examination  of  the  body,  the  liver  was  found  to  be  congested, 
and  the  capsule  of  the  spleen  thick  and  opaque.  The  bases  of 
both  lungs  were  congested.  The  heart  was  enlarged,  and  weighed 
eighteen  and  a-half  ounces.  The  right  cavities  were  normal,  and 
contained  some  clot.  The  left  ventricle  was  greatly  dilated,  and 
its  walls  were  somewhat  thickened  at  all  points  except  the  apex, 
and  here  the  thickness  of  the  wall  did  not  exceed  three  lines. 
The  interior  of  the  ventricle  was  somewhat  opaque,  and  mottled 
yellow.  The  mitral  opening  was  somewhat  dilated,  but  not  dis- 
proportionately to  the  ventricle,  and  the  mitral  valve  was  corres- 
pondingly expanded,  and  competent  to  close  the  passage.  There 
was  slight  thickening  of  the  anterior  flap  near  the  edge,  but  only 
by  extension  of  the  attached  and  thickened  tendinous  chord. 
The  left  auricle  Was  normal.  The  aortic  valves  were  atheroma- 
tous, especially  the  right  anterior  segment,  which,  when  the  valve 
was  closed  down,  hung  loosely  into  the  ventricle  several  lines 
below  the  level  of  the  other  two  segments,  leaving  a  passage  as 
large  as  the  tip  of  the  index  finger,  by  which  water  poured  into 
the  aorta  flowed  at  once  into  the  ventricle.  In  the  centre  of  the 
right  segment  of  the  valve  there  was,  moreover,  an  opening  as 
large  as  a  pea,  with  jagged  edges,  and  near  this,  another  of  the 
diameter  of  a  pin's  head.  The  aorta  was  dilated,  and  internally 
it  was  somewhat  red  in  patches,  and  rough  by  atheromatous  change. 

Doctor  Mxon  reports  that  the  discoloured  portion  of  the  pa- 
pillary muscles,  examined  microscopically,  was  found  to  be  in 
the  granular  stage  of  fatty  degeneration. 
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CASE  XCIX. — Intemperance  ;  Strain  of  Chest ;  (Edema,  Orthop- 
nea, and  Paroxysmal  Dyspnoea  ;  Visible  Pulsation  of  Super- 
ficial Arteries ;  Congestion  of  Liver  and  Lungs  ;  Extension 
of  Precordial  Dulness  ;  Strong  and  Double  Impulse  of  Heart, 
and  Displacement  of  Apex  Downwards,  and  to  the  Left ;  Sys- 
tolic Murmur  at  Apex,  and  in  Left  Axilla  and  Back;  Systolic 
and  Postdiastolic  Murmur  at  Right  Base ;  Sudden  Death, 
Autopsy :  General  Enlargement  of  the  Heart ;  Dilatation  and, 
Thinning  of  the  Bight  Ventricle  ;  Dilatation  and  Thickening 
of  the  Left  Ventricle;  Slight  Thickening  of  the  Mitral  Valve; 
Softening  and  Laceration  of  Two  Segments  of  the  Aortic  Valve; 
Atheroma  and  Dilatation  of  the  Aorta  above  the  Valves. 

Michael  D.,  aged  forty-five  years,  a  brewer's  carter,  who  had 
drunk  freely  of  porter,  was  admitted  into  the  Mater  Misericordise 
Hospital  in  October,  1872.  Nine  weeks  previously,  whilst  en- 
gaged with  other  men  in  lifting  a  cask  of  porter  up  a  ladder,  he 
overbalanced  himself,  and  would  have  fallen  to  the  ground  had 
he  not  held  on  by  one  of  the  rungs  of  the  ladder,  from  which  lie 
suspended  himself.  He  felt  a  strain  in  the  chest  for  a  moment, 
but  soon  recovered,  and  was  able  to  resume  his  work.  Six  weeks 
later  his  feet  began  to  swell. 

When  admitted,  he  was  suffering  from  orthopncea,  with  occa- 
sional paroxysms  of  dyspnoea.  Eespiration  36.  Feet  and  legs 
much  swollen.  Pulse  84,  regular,  full  and  strong,  but  visible. 
Precordial  dulness  was  extended  horizontally,  and  the  impidse 
of  the  heart  was  heaving,  strong,  prolonged,  and  double.  The 
apex-beat  was  felt  in  the  sixth  intercostal  space  and  nipple  line. 
A  soft  systolic  murmur  was  audible  at  the  apex,  and  in  the  left 
axilla  and  back.  At  midsternum  a  double  murmur  was  heard ; 
viz.,  a  faint,  somewhat  harsh  systolic,  and  a  soft  postdiastolic 
murmur,  the  second  sound  being  sharp  and  clear.  The  former  of 
these  murmurs  alone  was  audible  in  the  arteries  of  the  neck 
Urine  1-015,  acid,  depositing  lithates  on  cooling,  and  containing 
a  trace  of  albumen.  Liver  enlarged  and  congested.  Lungs  con- 
gested. 

Death  took  place  rather  suddenly.  On  examination  of  the 
body,  the  heart  was  found  enlarged,  weighing  nineteen  ounces, 


CASES  OF  DISEASE  OF  THE  AORTIC  VALVES.  887 

globular  in  figure,  and  exhibiting  two  large  "  milk  spots"  on  the 
right  ventricle ;  viz.,  one  on  its  anterior,  the  other  on  its  inferior 
surface.  The  pericardium  over  these  spots  was  smooth  and  glis- 
tening. The  right  ventricle  was  dilated  and  thinned,  and  both 
it  and  the  right  auricle  contained  some  dark  coagulum.  The  left 
ventricle  was  dilated,  and  its  wall  at  the  base  and  middle  was 
three-fourths  of  an  inch  thick.  The  mitral  valve  was  competent, 
but  slightly  thickened  at  the  free  margin.  The  right  and  left 
anterior  segments  of  the  aortic  valve  were  thickened,  brittle,  and 
rent  across  the  centre,  the  free  edges  not  being  engaged,  but 
forming  "  bridles"  across  the  orifice  when  the  valves  were  shut 
down.  When  the  valves  were  closed,  the  rents  in  them  readily 
admitted  the  point  of  the  little  finger.  The  aorta  was  atheroma- 
tous, and  much  dilated  above  the  level  of  the  valves. 

There  is  good  reason  to  conclude  that  the  aortic  valves,  pre- 
viously to  the  occurrence  of  laceration,  had  been  both  obstruc- 
tive and  inadequate,  and  that  then,  as  subsequently,  the  second 
sound  was  double  ;  a  murmur  of  reflux,  which  was  postdiastolic 
in  rhythm,  owing  to  the  dilatation  of  the  left  ventricle,  repre- 
senting the  second  sound  in  the  aorta.  The  second  sound  of  the 
pulmonary  artery  was  audible  at  the  right  base,  and  preceded  the 
aortic  murmur*  It  was,  no  doubt,  owing  to  the  previous  exist- 
ence of  regurgitation  at  the  aortic  orifice,  that  accidental  lacera- 
tion of  the  valves,  nine  weeks  prior  to  admittance,  failed  to 
develop  new  symptoms  of  cardiac  and  respiratory  distress.  The 
dependence  of  paroxysmal  dyspnoea  on  atheromatous  change  and 
dilatation  of  the  aorta,  and  of  diastolic  impulse  upon  excentric 
hypertrophy  of  the  left  ventricle,  are  well  exemplified  in  this  case. 

Case  C. — Haemoptysis ;  Displacement  of  the  Apex  of  the  Heart 
Outwards;  Double  Basic  Murmur;  Sudden  Occurrence  of 
Eight  Hemiplegia,  vrith  Aphasia  and  Amnesia ;  Rapid  Re- 
covery of  the  Use  of  the  Arm  and  Leg,  and  of  the  Organs  of 
Speech  ;  Imperfect  Recovery  of  the  Remembrance  of  Words. 
Diagnosis :  Capillary  Embolism  of  the  Left  Hemisphere  of 
the  Brain. 

James  M.,aged  forty  years,  a  corn  porter,  admitted,  November 

*  See  p.  882,  last  paragraph. 
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the  8th,  1872.  Never  had  rheumatism,  but  spat  blood  occasion- 
ally. "Was  accustomed  to  push  heavy  loads  with  his  arms.  Com- 
plained of  great  weakness.  Pulse  84,  full.  Apex-beat  in  nipple 
line,  and  felt  over  an  area  of  an  inch  and  a-half  in  diameter,  and 
here  two  transmitted  murmurs  were  heard.  At  base  two  mur- 
murs were  likewise  audible,  of  which  that  of  systolic  rhythm 
alone  was  transmitted  into  the  carotid  arteries,  and  was  audible 
in  the  left  back.  The  second  sound  was  not  intensified  in  the 
pulmonary  artery. 

On  the  evening  of  the  20th  he  was  in  his  usual  state,  and  in 
bed,  having  apparently  undergone  slight  improvement  in  regard 
to  sleep  and  feeling  of  weakness.  On  the  following  morning  he 
was  "  queer,"  and  when  I  saw  him  at  11  A.  m.,  he  answered 
questions  incoherently  and  with  difficulty;  was  feverish,  and 
the  right  eye  was  hyperaemic.  I  expressed  to  the  class  my 
suspicion  that  capillary  embolism  of  the  brain  was  taking 
place. 

On  the  22nd  he  was  hemiplegic  on  the  right  side,  scarcely 
able  to  utter  a  word,  and  quite  "  astray." 

On  the  23rd  he  had,  in  some  degree,  recovered  the  use  of  the 
arm  and  leg,  and  was  more  intelligent ;  the  left  eye  was  now 
more  injected  than  the  right. 

On  the  24th  he  had  recovered  the  perfect  use  of  his  limbs ;  he 
answered  promptly  but  irrelevantly,  and  both  eyes  were  injected. 

25th.  He  was  quite  intelligent,  but  had  forgotten  the  proper 
names  of  things.  When,  however,  the  correct  names  were  men- 
tioned, he  at  once,  and  with  apparent  satisfaction,  recognised 
them,  and  repeated  them  without  difficulty.  When  asked  the 
name  of  an  object  which  he  did  not  remember,  he  tried  hard  to 
recall  it,  and  frowned  in  the  effort  to  do  so.  I  asked  him  to 
name  the  day  of  the  week  (Monday)  on  which  he  was  admitted ; 
he  answered  "  Thursday,"  but  with  apparent  doubt  as  to  his 
accuracy.  I  then  asked  him  was  it  not  "Monday,"  and  he 
immediately,  and  with  evident  satisfaction,  answered,  "  Yes, 
Monday."  When  I  placed  my  finger  on  his  great  toe,  and  asked 
him  what  it  was,  he  said  "Thursday;"  but  when  I  inquired  was 
it  not  his  toe,  he  answered,  with  a  smile,  "  Yes,  toe." 

After  a  course  of  treatment  with  iodide  of  potassium  and 
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infusion  of  cinchona,  he  was  discharged  on  the  3rd  December, 
having  quite  recovered  the  use  of  his  limbs  and  the  faculty  of 
speech.  His  remembrance  of  the  names  of  things  was,  however, 
still  imperfect,  and  the  cardiac  signs  remained  unaltered. 

Case  CI.— History  of  Rheumatism  and  Severe  Pain  in  Bight 
Side;  Recurrent  Angina  Pectoris;  Orthopnea*;  (Edema, 
Cough,  and  Hemoptysis  ;  Feeble  Cardiac  Impulse  and  Faint 
First  Sound;  Accompanying  Diastolic  Murmur  at  Base; 
Death.  Autopsy:  Effusion  into  all  the  Serous  Cavities  of 
the  Chest ;  Heart  Enlarged  and  Fatty  on  Surface ;  Throm- 
bosis of  Bight  Chambers;  Hypertrophy  and  Dilatation  of  both 
Ventricles  ;  Great  Dilatation  of  Tricuspid  Opening ;  Valves 
all  Structurally  Sound,  but  Aortic  Valves  Inadequate  by  Di- 
latation of  the  Aorta,  which  was  likewise  Atheromatous; 
Osteoid  Deposit  between  Base  of  Bight  Lung  and  Diaphragm. 

John  F.,  aged  fifty  years,  had  served  twenty-one  years  in  the 
Metropolitan  Police  Force;  became  an  extern  patient  of  the  Mater 
Misericordise  Hospital  in  the  early  part  of  1866.  He  was  then 
suffering  from  dyspnoea,  with  slight  cough  and  expectoration.  I 
soon  lost  sight  of  him ;  but  subsequently  learned  that  in  May, 
1867,  he  had  an  attack  of  rheumatism,  which  was  accompanied 
with  severe  lancinating  pain  in  the  lower  part  of  the  right  side. 
I  next  saw  him  in  February,  1868.  The  feet  and  legs  were  then 
swollen ;  dyspcena  had  become  much  aggravated,  and  he  coughed 
incessantly. 

On  the  20th  of  March  following  he  called  at  my  house  in  a 
state  of  the  most  extreme  respiratory  distress,  which  required 
for  its  alleviation  the  free  use  of  wine  and  ether,  and  the  admis- 
sion of  air  by  the  window.  I  now  learned  that  for  the  previous 
four  weeks  he  had  not  been  able  to  lie  down,  such  was  the  diffi- 
culty of  breathing  in  the  recumbent  posture.  .  He  was  admitted 
into  hospital  on  the  21st  of  March,  and  at  that  date  his  condition 
was  as  follows :  The  feet,  legs,  and  thighs  were  greatly  swollen 
and  tense,  but  not  erythematous.  Urine  1'018  in  sp.  gr.,  acid, 
and,  on  cooling,  exhibited  a  brick-dust  deposit  which  disappeared 
on  the  application  of  heat.  There  was  venous  and  arterial  throb- 
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bing  in  the  neck,  and  the  supra-clavicular  fossae  were  obliterated. 
The  area  of  precordial  dulness  was  much  extended,  the  impulse 
of  the  heart  was  feeble,  and  over  the  apex  the  first  sound  was 
somewhat  masked  and  ill  pronounced,  but  free  from  murmur 
whilst  the  second  sound  was  accompanied  by  a  soft  and  fr 
murmur.  At  midsternum,  the  first  sound  was  masked  and 
prolonged,  but  without  murmur,  whilst  the  second  sound  wag 
obscure,  and  attended  with  murmur  of  a  soft  and  blowing  cha- 
racter, extending  upwards  and  to  the  right  with  scarcely  di- 
minished intensity.  There  was  congestion  of  the  bases  of  boti 
lungs,  and  respiration  was  universally  feeble,  and  accompanied 
with  rales.  Under  treatment,  consisting  of  stimulants  and  anti- 
spasmodics, the  man  improved  considerably,  so  that  he  was  soon 
able  to  lie  down,  and  even  to  sleep  in  the  recumbent  posture. 

His  condition  remained  nearly  the  same  from  the  30th  of 
March  to  the  4th  of  April.  During  this  interval,  Dr.  Grimshaw 
kindly  took  the  subjoined  tracings  of  the  pulse  (Figs.  LIII.  and 
LIV.)  which,  as  will  be  seen,  are  characteristic  of  hypertrophy 
with  dilatation  of  the  left  ventricle,  and  aortic  regurgitation 
without  obstruction.  They  were  in  all  particulars  confirmatory 
of  the  diagnosis  previously  made. 


Fig.  LIII. 


On  the  2nd  of  April  there  was,  for  the  first  time,  haemoptysis ; 
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and  this  continued  without  intermission  till  his  death,  which 
took  place  at  11  p.m.  on  the  4th  of  April. 

The  body  was  examined  fifteen  hours  after  death.  There  had 
been  very  considerable .  effusion  into  both  pleurse,  and  into  the 
pericardium.  The  left  lung  was  emphysematous,  and  along  the 
anterior  margins  of  both  there  had  been  considerable  extrava- 
sation of  blood.  The  base  of  the  left  lung  was  likewise,  but  to 
a  less  extent,  the  seat  of  extravasation. 

The  heart  was  greatly  enlarged,  fatty  on  the  surface,  and 
weighed  twenty-five  and  a-half  ounces.  The  right  chambers 
were  occupied  by  a  large  mass  of  partially  decolorized  fibrin, 
which  likewise  passed  for  some  distance  into  the  pulmonary 
artery.  The  right  ventricle  was  somewhat  dilated  and  thickened, 
and  the  tricuspid  orifice  readily  admitted  the  four  fingers  and 
thumb.  The  left  auricle  had  undergone  no  apparent  change,  but 
the  left  ventricle  was  greatly  thickened  and  dilated.  The  mitral 
orifice  was  somewhat  dilated,  but  the  valves  had  undergone  pro- 
portionate expansion,  and  were  healthy  and  competent.  The 
aortic  orifice  was  greatly  dilated,  but  the  aortic  valves  were 
healthy,  except  that  the  attached  margins  were  somewhat  thick- 
ened ;  they  were,  however,  incompetent,  owing  to  the  dilatation 
of  the  orifice.  The  aorta,  for  a  distance  of  three  inches  above  the 
orifice,  was  greatly  dilated;  it  was  likewise  atheromatous,  but 
not  rough  internally.    The  lining  membrane  was  hypersemic. 

The  liver  was  much  enlarged;  the  spleen  was  normal;  the 
kidneys  were  congested,  the  cortical  structure  was  thickened, 
and  there  was  a  good  deal  of  fat  in  the  pelves. 

Between  the  base  of  the  right  lung  and  the  upper  surface  of 
the  diaphragm,  there  was  found  a  plate  of  osteoid  material,  two 
or  three  lines  thick  and  two  and  a-half  inches  in  diameter.  It 
was  concavo-convex,  and  strictly  adapted  to  the  surface  of  the 
lung  and  the  diaphragm,  to  both  of  which  it  was  firmly  attached. 
Microscopic  examination  of  this  plate  showed  that  it  possessed 
many  of  the  histological  characteristics  of  normal  bone.  Thus, 
it  exhibited  lacunae,  canaliculi,  and  large  channels,  not  unlike 
the  Haversian  canals.  They  differed,  however,  in  some  degree, 
from  the  corresponding  features  of  bone,  in  regard  to  size,  figure, 
and  regularity  of  arrangement.    The  annexed  woodcut,  from  an 
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admirable  sketch  made  with  the  camera  by  Dr.  E.  W.  Collins 
shows  accurately  the  characteristic  features  of  this  adventitious 
structure. 


Fig.  LV. 


In  1844,  Dr.  Law  exhibited  before  the  Pathological  Society  of 
Dublin,  a  specimen  of  pseudo-ossific  deposit  in  false  membrane 
attached  to  the  pleura;  and  he  mentioned  to  me  another  ex- 
ample which  had  come  under  his  notice,  of  a  similar  deposit 
between  the  base  of  one  of  the  lungs  and  the  diaphragm. 

Doctor  Hillier  brought  under  the  notice  of  the  Pathological 
Society  of  London  *  in  1855,  a  case  in  which  osteoid  nodules 
were  dispersed  extensively  through  the  soft  tissues  of  the  body. 
He  found  them  in  the  lungs  and  in  the  diaphragm.  The  illus- 
trations, annexed  to  his  report,  of  the  microscopic  characters  ex- 
hibited by  sections  of  these  nodules,  resemble  Fig.  LV.  in  many 
respects.  Dr.  Hillier  regarded  the  morbid  formations  in  his  case 
as  cancerous,  cancer  having  existed  in  other  parts  of  the  body. 
No  appearance  whatever,  even  remotely  suggestive  of  cancer, 
was  exhibited  in  my  case.f 

Diseases  of  the  mitral,  as  those  of  the  aortic  valves,  may  be 

*  Vide  Eeports,  vol.  vi.,  page  317. 

t  For  details  of  the  preceding  Case  (101),  see  also  Proceedings  of  the  Pathotvjw 
Society  of  Dublin,  vol.  iii.,  part  iii.,  new  series,  page  277. 
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classified  under  the  two  heads  of  lesions  of  obstruction,  and 
lesions  of  regurgitation. 

Obstruction  of  the  mitral  orifice  arises,  in  many  instances,  from 
primary  inflammation  and  contraction  of  the  auriculo-ventricular 
ring,  and  should  be  designated  annular  rather  than  valvular. 
In  such  cases,  the  disease  has  its  origin  in  sub-acute  inflamma- 
tion, most  frequently  rheumatic,  of  the  tendinous  ring,  engaging 
the  valves  secondarily  and  by  extension.  It  is  most  frequently 
met  with  in  children,  and  is  characterized  pathologically,  in  its 
ultimate  stages,  by  extreme  contraction  of  the  orifice,  thickening 
of  its  boundary,  and  cohesion  and  shrinking  of  the  valves,  con- 
stituting veritable  cirrhosis.  The  aperture  thus  narrowed,  whilst 
retaining  its  natural  figure,  and  bounded  by  seamed,  puckered, 
and  well-defined  edges,  presents  on  the  auricular  aspect  a  very 
remarkable  appearance,  appropriately  designated  the  "  button- 
hole" form  of  contraction.  It  was  exemplified  in  Cases  102  to 
113  inclusive.  In  adults,  and  in  persons  of  middle  age,  more 
especially  those  of  a  gouty  diathesis,  calcareous  nodules  are 
frequently  formed  upon  the  edges  of  the  opening  by  consecutive 
degradation  of  tissue.  Annular,  as  distinguished  from  valvular 
stenosis,  is  by  many  degrees  more  common  at  the  mitral  than  at 
the  aortic  orifice.  This  difference  depends,  no  doubt,  upon  the 
greater  quantity  of  white  fibrous  tissue  involved  in  the  left  auri- 
culo-ventricular ring. 

The  button-hole  contraction  of  the  mitral  valve  is  occasionally 
so  modified  as  to  present  the  appearance  of  a  diaphragm,  stretched 
horizontally  in  the  plane  of  the  opening,  with  a  central  aperture 
resembling  a  hole  in  a  drum-head.  This  aperture  frequently  re- 
tains the  elongate  figure,  and  the  direction,  of  the  slit  exhibited 
between  the  closed  valves  in  the  normal  condition ;  the  edges, 
however,  being  thick  and  tuberculated.  On  the  auricular  aspect 
the  outline  of  the  contracted  slit  is  crescentic.  The  pathology  of 
this  modified  narrowing  is  identical  with  that  of  the  button-hole 
contraction,  which  it  represents  in  an  early  stage.  Its  origin  is 
usually  rheumatic,  and  the  subjects  of  it  are  most  frequently 
children  or  adults. 

The  form  of  lesion  designated  "  funnel-shaped"  stenosis,  is  the 
result  of  primary  acute  inflammation  and  thickening  of  the  valve 
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segments,  with  cohesion  of  their  adjacent  edges*  The  obstruc- 
tion thus  produced  leads  to  hypertrophy  of  the  left  auricle,  and 
from  this,  in  turn,  arises  increase  of  pressure  upon  the  valves, 
which  are  forced  downwards  into  the  ventricle  and  assume  the 
appearance  of  a  funnel,  with  a  more  or  less  contracted  orifice, 
projecting  by  its  small  extremity  into  that  chamber.  Cases  102 
and  116  furnish  examples  of  this  form  of  contraction. 

The  relative  numerical  proportion  in  which  mitral  stenosis 
assumes  these  two  forms  respectively,  has  been  variously  esti- 
mated. Of  the  15  cases  in  which  I  was  enabled  to  determine 
this  question  positively  by  post  mortem  examination,  13  pre- 
sented examples  of  the  button-hole  form  of  constriction,  and  2 
only  that  known  as  the  funnel-shaped  form.  Of  the  former  list, 
8  were  connected  with  a  history  of  rheumatism ;  and  in  4  of 
these,  aortic  was  associated  with  mitral  valve-disease.  Of  the 
47  cases  recorded  by  Dr.  Hilton  Fagge,  the  contracted  mitral 
opening  had  assumed  the  "  button-hole"  form  in  46  instances, 
and  the  funnel-shaped  configuration  in  1  only.-f-  Since  my  at- 
tention was  first  directed  to  constriction  of  the  mitral  opening, 
ten  years  ago,  I  have  had  under  observation,  and  have  carefully 
noted,  81  examples  of  it.  Of  these,  63  are  included  in  the  princi- 
pal list  (Table  XL),  upon  which  my  statistics  of  the  disease,  are 
based.  The  remaining  18  cases  have  been  noted  since  Lhat  table 
was  constructed,  and  are  included  in  the  supplementary  list 
(Table  XII.) 

The  symptoms  of  mitral  constriction,  disassociated  from  the 
physical  signs,  are  by  no  means  characteristic.  Most  of  them 
may  be  witnessed  in  other  forms  of  valvular  lesion.  A  few  of 
these  symptoms,  however,  are  eminently  suggestive  of  mitral  ob- 
struction, as  distinguished  from  other  forms  of  cardiac  disease, 
and  are  present  at  an  early  period  in  cases  of  valvular  disease, 
with  rare  exceptions,  only  where  this  lesion  exists.  This  is 
especially  true  in  regard  to  sharp  pain  occasionally  felt  at  the 
apex  of  the  heart,  and  hasmoptysis.J    It  has  been  stated,  and 

*  Seep.  801. 

+  Guy's  Hospital  Reports,  series  iii.,  vol.  xii. 

%  I  do  not  contemplate  the  possibility  of  confounding  this  with  pseudo-  or  hysteri- 
cal pain. 
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somewhat  generally  believed,  that  the  pulse  of  mitral  constric- 
tion is  quick,  small,  weak,  and  irregular.  In  the  advanced 
stages  of  the  disease,  when  the  left  ventricle  begins  to  fail,  and 
congestion  of  the  lungs,  engorgement  of  the  right  chambers  of 
the  heart,  general  venous  obstruction  and  anasarca  have  taken 
place,  such  is,  no  doubt,  the  character  of  the  radial  pulse  (see 
Fig.  LX.);  but  in  these  respects  it  differs  not  from  the  pulse 
of  simple  mitral  regurgitation  at  a  corresponding  period  of  that 
disease.  In  the  earlier  stages,  and  up  to  the  period  when,  in 
the  ordinary  course  of  the  disease,  the  changes  just  mentioned 
have  taken  place,  the  pulse  of  mitral  obstruction  is  usually 
quite  regular,  and  not  often  above  90  in  the  minute,  but  small.* 
(See  Figs.  LXIL,  LXIIL,  and  LXV.)  It  is,  however,  easily 
quickened  by  exercise  or  moderate  exertion,  and  is  then  associ- 
ated with  palpitation,  dyspnoea,  and  pain  at  the  apex.    In  a  few 


Fig.  LVI. 


Mitral  constriction  (extreme). 
Michael  C.  B.    Pulse  114.    September  22nd,  1873. 
I  have,  unfortunately,  lost  my  notes  of  this  case  ;  it  is,  therefore,  not  included  in 

the  Tables. 


Fig.  LVII. 


Mitral  constriction.    Pulse  60. 
Thomas  D.  (No.  39,  Table  XI.)    Slight  irregularity  and  inequality  of  pulse. 

June  13th,  1873. 

*  Dr.  Fagge  says  {loco  ciiat.,  p.  76),  "  It  has  appeared  to  me  that  in  the  great  ma- 
jority of  cases  in  which  a  presystolic  murmur  has  been  heard,  the  pulse  has  pre- 
sented no  indications  whatever  of  the  existence  of  disease." 
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cases  the  pulse  is  permanently  quick.  The  annexed  tracing 
(Fig.  LVI.)  represents  the  only  example  of  this  kind  which  I 
have  met  with. 

It  may,  on  the  other  hand,  be  permanently  slow,  as  shown 
in  Figs.  LVII.  and  LVIH. 

Eespiration  is  habitually  short,  and  readily  accelerated  by 
physical  effort  of  any  kind,  especially  by  that  of  making  an 
ascent.  There  is  generally  short  and  teazing  cough,  with  little 
or  no  expectoration,  and  a  feeling  of  tightness  in  the  chest.  The 
temperature  is  low,  the  patient  is  easily  chilled,  very  susceptible 
to  cold,  and  liable  to  intercurrent  attacks  of  bronchitis. 

Occasional  expectoration  of  pure  and  florid  blood  is  a  common 
symptom,  whilst  dropsical  effusions  are  very  rare ;  occurring  only 
in  the  ultimate  stages,  when,  by  failure  of  the  ventricles,  pulmo- 
nary and  general  venous  congestion  has  taken  place.  This  re- 
mark applies  also  to  congestion  of  the  liver,  spleen,  and  kidneys, 
accompanied  with  epigastric  tension,  and  abundant  deposit  of 
lithates,  with  a  trace  of  albumen  in  the  urine.  Death  is,  in 
most  cases,  directly  caused  by  oedema  of  the  lungs,  which  is 
attended  with  great  difficulty  of  breathing,  orthopncea,  and  in- 
creased haemoptysis,  and  by  serous  effusion  into  the  pleurae  and 
pericardium. 

Fig.  LVIII. 


Mitral  constriction  and  regurgitation.     Hypertrophy  and  dilatation  of  left  ven- 
tricle.   Albuminuria  and  hematuria.     Michael  O'B.  (No.  18,  Table  XII.) 


Pulse  36.    September,  1374. 

The  physical  signs  of  mitral  obstruction  are,  however,  in  the 
highest  degree  characteristic ;  indeed,  carefully  studied  and  iden- 
tified, they  are  pathognomonic  of  the  disease.  These  signs  are 
two ;  namely,  fremitus'  and  murmur  of  presystolic  rhythm.  They 
have  been  so  fully  discussed  in  a  previous  chapter*  that  a  brief 
recapitulation  of  their  salient  features  is  alone  necessary  here. 

*  Chapter  iii.,  p.  213. 
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The  fremitus  of  mitral  narrowing  is  located  at  the  apex,  and  is 
strictly  limited  to  the  apex  area.  It  communicates  to  the  hand 
a  jarring  or  vibratory  sensation ;  it  is  usually,  but  not  always, 
well  pronounced  ;  and  it  immediately  precedes  the  systolic  im- 
pulse of  the  heart. 

Corvisart  fully  recognized  the  value  of  precordial  fremitus  as 
an  element  in  the  diagnosis  of  mitral  narrowing.  With  reference 
to  the  signs  indicative  of  this  affection,  he  remarks  :  "  In  this 
number  is  a  particular  rustling,  difficult  to  describe,  perceptible 
to  the  hand  when  placed  on  the  precordial  region,  and  which, 
doubtless,  proceeds  from  the  difficulty  which  the  blood  experi- 
ences in  passing  through  an  aperture  no  longer  proportionate  to 
the  quantity  of  fluid  to  which  it  has  to  give  vent."* 

Apex  fremitus,  not  due  to  mitral  obstruction,  is  exceedingly 
rare.  It  may  be  caused,  however,  by  mitral  regurgitation,  the 
valves  being  rough  or  spiculated,  as  well  as  inadequate ;  or  by 
aneurism  of  the  apex  of  the  heart. 

The  fremitus  of  mitral  reflux,  besides  being  a  very  rare  phe- 
nomenon, is  strictly  systolic  in  rhythm,  and  therefore  coincides 
with  the  impulse  and  the  first  sound  of  the  heart;  whereas, 
that  of  mitral  obstruction  is  distinctly  presystolic,  and  precedes 
the  impulse,  as  already  stated.  Fremitus,  due  to  aneurism  of 
either  ventricle,  is  most  frequently  diastolic,  and  when  not  of 
that  rhythm,  it  is  always  systolic.-f* 

So  characteristic  and  so  easy  of  recognition  is  the  fremitus 
of  mitral  obstruction,  that  from  it  alone,  on  applying  my  hand 
to  the  precordium,  and  before  proceeding  further  with  the 
examination  of  the  patient,  I  have  repeatedly  and  correctly 
diagnosed  that  lesion.  It  is  not,  however,  a  constant  symptom. 
It  is  frequently  absent  where  murmur  announces,  in  the  most 
positive  manner,  that  mitral  narrowing  actually  exists.  Out  of 
the  total  of  81  cases  included  in  Tables  XI.  and  XII.,  it  was 
present  only  in  41  instances,  or  a  little  more  than  one-half  of 
the  whole  number ;  and  of  the  15  cases  in  which  death  occurred, 
and  the  body  was  examined,  it  was  noted  in  6  only. 

Presystolic  murmur  is,  in  the  strictest  sense,  pathognomonic 

*  The  Diseases  of  the  Heart,  Hebb's  translation,  p.  206. 
t  See  Cases  69  and  70,  pp.  759  and  763. 
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of  this  condition.  It  is  never  present  where  mitral  narrowing 
does  not  exist,  and  it  is  rarely  absent,  and  then  only  for  a  very 
limited  period,  in  cases  of  that  lesion.*  Dr.  Hilton  Fagge  failed 
to  detect  it  in  4  cases,  the  patients  being  at  the  time  in  articulo 
mortis.  He  is,  however,  of  opinion,  that  "  it  is  yet  to  be  proved 
that  such  an  affection  of  the  mitral  valve  can  be  present  in  any 
marked  degree,  and  yet,  while  the  heart  is  beating  steadily  and 
quietly,  no  presystolic  murmur  be  at  any  time  discoverable."-]* 

In  some  recent  lectures,!  exhibiting  great  originality,  but  pro- 
mulgating, as  I  venture  to  think,  very  unsound  doctrine,  Dr. 
Whyte  Barclay  has  endeavoured  to  discredit  the  views  gener- 
ally held  by  physiologists  in  regard  to  the  rhythm  of  ventricular 
systole,  and  to  modify  essentially  the  current  pathology  and  the 
significance  of  presystolic  murmur.  He  alleges  that  "  the  sounds 
of  the  heart  do  not  indicate  either  the  commencement  or  the  ter- 
mination of  the  systole;"  that  "the  ventricles  begin  to  contract 
before  the  long  silence  is  concluded ;"  that  "  when  the  ventricle 
is  full,  the  onward  current  through  the  mitral  stops,  then  the 
systole  begins,  and  before  its  termination  the  first  sound  occurs ;" 
and  finally,  he  urges  that  it  is  quite  impossible  the  first  sound 
and  the  impact  on  the  "  ribs  can  occur,  until  after  contrac- 
tion has  proceeded  to  some  extent."  In  reference  to  the  last 
statement,  I  will  only  observe  that  it  would  imply  that  the  pul- 
sation of  the  aorta  and  of  the  carotid  arteries  should  necessarily 
precede  the  first  sound ;  such,  however,  is  not  the  case. 

He  surmises  that,  "  owing  to  some  circumstance,  the  closure  of 
the  mitral  valves  may  be  postponed,  whilst  the  other  elements 
of  the  first  sound  are  masked  or  muffled.  Thus,  the  first  sound 
is  sharp,  the  short  pause  shortened,  and  the  long  pause  lengthen- 
ed, while,  during  the  portion  of  systole  preceding  the  valve- 
element,  a  murmur  may  occur,  which  yet  may  be  systolic."  But 
ventricular  systole  competent  to  educe  valve-click,  and  of  pre- 
systolic rhythm,  should  necessarily  be  accompanied  by  presys- 
tolic pulsation  of  the  aorta  and  its  primary  branches.  ^  Hence, 
carotid  pulsation  should  precede  the  first  sound,  which  it  never 
does,  and  presystolic  murmur  should  be  synchronous  with  the 

*  See  Tables  XI.  and  XII.,  and  p.  901. 

f  Loco  citat.,  p.  73. 

%  Lancet,  March  2nd  and  16th,  1872. 
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carotid  pulse,  which  it  is  not.    He  recognizes  two  distinct  stages 
of  ventricular  systole ;  namely,  "  tension,"  and  "  shortening"  of 
i  the  fibres,  "  the  tension  of  the  fibres  being  complete  when  the 
i  impidse  is  felt,  and  the  first  sound  occurring  somewhere  in  the 
I  middle  of  the  contraction,  at  the  point,  in  fact,  where  tension  is 
!  complete  and  shortening  begins."    Finally,  he  regards  presys- 
tolic murmur  as  due  to  mitral  regurgitation  during  the  state  of 
"  tension"  of  the  ventricle. 

But  ventricular  tension,  adequate  to  the  development  of  a 
reflux  murmur  at  the  mitral  orifice,  should  likewise  cause  efflux 
by  the  normal  outlet,  and  pulsation  of  the  carotid  arteries; 
;  whilst  its  maximum  force,  exerted  "  at  the  middle  of  contrac- 
:  tion,"  and  causing  the  impulse  and  the  first  sound,  should,  in 
.  every  such  case,  give  rise  to  a  second  and  louder  murmur  of 
|  systolic  rhythm.    Now,  it  is  scarcely  necessary  to  urge,  that  the 
,  true  presystolic  murmur  does  not  coincide  with  carotid  pulsation, 
but  precedes  it  by  a  distinctly  appreciable  interval ;  and  that 
mitral  systolic  murmur  is  rather  an  exceptional  than  an  ordinary 
accompaniment  of  presystolic  murmur. 

Doctor  Cryan  has  brought  under  the  notice  of  the  Pathological 
Society  of  Dublin,  an  example  of  mitral  and  tricuspid  narrow- 
ing, in  which  presystolic  murmur  could  not  be  detected,  although 
the  patient  had  been  fifteen  days  under  his  observation  in  hos- 
pital, and  during  that  time  had  been  repeatedly  examined  by 
him*  From  the  general  features  of  the  case,  notwithstanding  the 
absence  of  presystolic  murmur,  the  diagnosis  of  mitral  narrowing 
was  made.  Dr.  Cryan  thinks  that  the  absence  of  murmur  may 
have  been  due  to  extreme  contraction  of  the  mitral  orifice, 
which  was,  in  this  case,  actually  reduced  to  the  diameter  of  the 
point  of  the  little  finger ;  the  tricuspid  opening  being  likewise 
greatly  contracted.  The  diagnosis  was  very  creditable  to  Dr. 
Cryan's  acumen ;  but  his  explanation  of  the  failure  of  murmur  is 
to  me  not  entirely  satisfactory.  I  have  had  under  observation 
examples  of  still  greater  narrowing  of  the  mitral  opening,  in 
which  presystolic  murmur  was  well  pronounced,  and  continued 
to  be  heard  throughout. 

'  ftocee&jj  of  the  Pathological  Society  of  Dublin,  vol.  iv.,  part  ii.,  new  series, 
18/0 
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Doctor  O'Ferrall  was  of  opinion  that,  in  many  instances,  nar- 
rowing of  the  mitral  orifice  is  consecutive  to,  and  compensatory 
of,  shortening  of  the  mitral  valves  from  previous  endocarditis  * 
He  adduces,  in  support  of  this  opinion,  three  cases  which  came 
under  his  notice.  In  these  cases  there  was  systolic  murmur, 
with  fremitus,  at  the  apex ;  the  murmur  ceased  sometime  before 
death,  and  the  mitral  orifice  was  found  greatly  contracted.  He 
believed  that,  in  endocarditis,  the  valves  are  affected  before  the 
orifice;  hence  regurgitation  precedes  obstruction.  In  proportion 
as  the  orifice  is  involved  at  a  later  stage,  it  is  narrowed,  and  so 
adapted  to  the  shortened  valves ;  hence  the  cessation  of  a  pre- 
viously existing  murmur.  This  ingenious  theory  is  based  upon 
a  fact  and  a  postulate.  The  segments  of  the  mitral  valve  were 
found  to  overlap  one  another ;  hence  "  the  mechanism  of  the 
parts  seemed  incompatible  with  regurgitation;"  and  a  murmur 
of  mitral  constriction,  if  present,  "should  have  been  in  connexion 
with  the  second  sound."  It  is  most  probable  regurgitation  had 
not  at  any  time  existed  in  these  cases ;  that  the  murmur  actually 
present  in  the  first  instance  was  presystolic,  a  supposition  cer- 
tainly not  excluded  by  the  test  of  rhythm  applied ;  and,  that  its 
suppression  at  a  later  period  was  due  to  the  extreme  debility 
which  is  admitted  to  have  been  present. 

Doctor  W.  K.  Sanders  has  found  the  presystolic  murmur  to  be 
that  which  has  varied  most  remarkably.  He  adds,  that  exertion 
on  the  part  of  the  patient  is  generally,  but  not  always,  competent 
to  educe  it,  where  mitral  narrowing  exists,  f 

Doctor  W.  E.  Gowers,  on  the  other  hand,  maintains  that  the 
assumption  of  the  erect  posture  has  precisely  the  opposite  effect 
upon  this  murmur.  Drawing  his  conclusion  from  his  experience 
of  four  cases,  he  asserts  that  the  presystolic  murmur  is  "louder 
and  longer  in  the  recumbent  than  in  the  erect  posture,"  and  that 
"  in  many  instances  it  may  be  heard  in  the  former,  and  not  in  the 
latter  posture"!  In  reference  to  the  effect  of  change  of  posture, 
my  experience  rather  coincides  with  that  of  Dr.  Sanders, 
no  instance  have  I  found  the  murmur  of  mitral  constriction 


*  DuMin  Journal  of  Medical  Science,  vol.  xxxii.,  July,  1843. 
f  Edinburgh  Medical  Journal,  vol.  xiv.,  1868. 
X  Practitioner,  December,  1873. 
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loud  in  the  erect,  than  in  the  sitting  or  recumbent  posture.  In- 
deed, in  every  case  of  the  kind  that  has  come  under  my  notice 
the  murmur  in  question  has  been  intensified  by  the  effort  of 
standing  up. 

Doctor  Waters  believes  that  presystolic  murmur  is  "  far  more 
frequently  absent  than  present,  even  when  there  is  great  ob- 
struction at  the  mitral  orifice."*  He  gives  five  examples  within 
his  own  experience  in  support  of  this  opinion.  The  first  of  these 
patients  was  under  observation  nearly  a  month ;  the  second,  for 
several  weeks  ;  the  third,  a  few  hours ;  the  fourth,  two  months, 
and  subsequently  for  five  days  ;  and  the  fifth,  nearly  three 
weeks.  In  all  these  cases,  mitral  systolic  murmur  was  heard, 
but  presystolic  murmur  not  at  any  time.  The  mitral  orifice  was 
contracted  in  each  of  these  cases. 

Where  extreme  debility  from  any  cause  exists,  the  murmur  is 
most  frequently  suppressed  in  the  agony  of  dissolution,  and  this 
may  continue  for  several  clays.-j-  It  may  be  in  abeyance  for  a 
longer  or  shorter  period,  according  to  circumstances.  Thus,  I 
have  repeatedly  failed  to  detect  it  on  the  first  examination  of  a 
patient  recently  admitted,  and  still  suffering  from  exhaustion  due 
to  want  of  proper  food,  and  to  the  fatigue  attendant  upon  removal 
to  hospital.  Even  in  such  cases,  however,  suspicion  as  to  the 
nature  of  the  case  having  been  aroused  by  the  preceding  and  at- 
tendant symptoms,  an  ill  developed  murmur  may,  by  strained 
attention,  be  detected  in  the  presystole.  Prom  this,  in  conjunc- 
tion with  other  evidence,  I  have  ventured,  in  several  instances, 
to  make  the  presumptive  diagnosis  of  mitral  obstruction,  and 
have  found  my  diagnosis  confirmed  by  well  pronounced  murmur 
on  the  following  clay.  In  2  cases  only,  out  of  the  66  not  fatal,  has 
a  presystolic  murmur,  previously  identified,  ceased  to  be  audible 
whilst  the  patient  was  under  observation.  After  two  days,  how- 
ever, it  returned  in  1  of  these  cases,  and  continued  to  be  heard 
during  several  weeks,  till  she  was  discharged.  Three  years  sub- 
sequently, this  patient  was  again  received  into  hospital,  with  the 
signs  of  mitral  narrowing  still  more  distinctly  pronounced.  In 
the  second  case,  the  cessation  of  murmur  coincided  with  great 

*  Diseases  of  the  Chest,  second  edition,  1873. 
+  See  Case  108. 
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weakness  and  irregularity  of  pulse,  and  was  again  audible  on 
the  following  day.* 

Of  the  15  fatal  cases  in  which  mitral  contraction  was  proved 
by  autopsy  to  have  existed,  there  were  only  3  in  which  presys- 
tolic murmur  was  not  at  any  time  heard.  In  one  of  these  cases 
the  patient  was  nine  days  under  observation  previous  to  her 
death.  She  was,  however,  hemiplegic  and  aphasic,  and  the  heart 
acted  with  extreme  feebleness  and  irregularity  during  the  whole 
of  that  period.-f- 

The  second  case  was  under  observation  five  days,  and,  although 
in  a  very  weak  state,  the  patient  was  not  moribund  during  the 
greater  portion  of  that  time.  I  examined  her  daily,  and  I  am 
convinced  presystolic  murmur  cannot  have  then  existed.  Its 
absence,  as  already  stated  (p.  712),  I  am  disposed  to  attribute  to 
enfeeblement  of  the  left  auricle,  by  the  pressure  of  a  copious 
effusion  into  the  pericardium  and  pleuKaj 

The  third  case  afforded  the  most  remarkable  example  of 
suppressed  presystolic  murmur  which  has  come  under  my  no- 
tice.   I  use  the  word  "  suppressed"  advisedly,  because,  in  view 
of  the  condition  of  the  mitral  orifice  discovered  after  death,  I 
concluded  that  murmur  of  this  rhythm  must,  of  necessity,  have 
existed  at  an  earlier  period  of  the  man's  illness.    He  had  been 
thirty-nine  days  under  observation,  had  been  repeatedly  ex- 
amined, and  the  seat  of  the  murmur  heard  had  been  frequently 
discussed  with  my  colleague,  Dr.  Nixon,  and  with  the  class ;  but 
its  rhythm,  which  was  by  all  of  us  regarded  as  systolic,  had  never 
been  called  in  question.    I  am  satisfied,  therefore,  that  presys- 
tolic murmur  had  not  been  pronounced  at  any  time  during  the 
man's  residence  in  hospital.    I  can  offer  no  explanation  of  the 
suppression  in  this,  as  in  the  cases  previously  referred  to,  except 
the  debility  of  the  heart.§ 

In  Case  68  (p.  749)  presystolic  murmur  was  inaudible  when 
the  patient  was  first  examined,  neither  was  it  heard  for  several 
days  after  my  second  visit  to  her.    It  was  then  detected,  and 

*  See  Cases  Nos.  8  and  9  in  Table  XII. 

t  See  Case  10S. 

%  See  Case  61,  p.  710. 

§  See  Case  114. 
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continued  to  be  distinctly  audible  from  that  date  till  a  short 
time  before  her  death.    The  body  was  not  examined* 

In  the  case  of  the  woman,  Jane  McG.  (109),  presystolic  mur- 
mur was  not  detected  till  eighteen  days  after  her  admittance. 
During  this  period  the  pulse  was  very  weak,  and  the  heart  was 
repeatedly  examined.  For  some  time  preceding  death,  the 
action  of  the  heart  was  not  equable,  and  murmur  was  heard 
only  during  the  strong  contractions  of  the  ventricle.-]* 

Thus,  in  2  cases  only  out  of  a  total  of  81,  or  in  the  proportion 
of  2-4  per  cent,  was  the  murmur  actually  suspended  under  my 
personal  observation,  yet  in  both  of  these  it  was  resumed  after 
a  brief  interval.  In  the  first,  I  cannot  explain  the  suspension ; 
but  in  the  second,  great  weakness  of  the  heart  existed. 

Amongst  the  fatal  cases,  presystolic  murmur  was  not  at  any 
time  heard  in  3  instances  out  of  15,  or  in  the  proportion  of  20 
per  cent. ;  and  in  a  third  case,  it  was  detected  only  after  the 
patient  had  been  eighteen  days  under  observation.  In  a  fourth 
case,  not  included  in  this  list,  because  the  body  was  not  ex- 
amined after  death,  murmur  was  detected  only  a  week  after  the 
patient  had  come  under  my  notice. 

In  the  case  of  the  girl  Eliza  B.  (No.  12  in  Table  XII.),  pre- 
systolic murmur  was  developed  during  a  secondary  attack  of 
rheumatism.  I  conclude  that  in  this  case  the  mitral  orifice  had 
been  previously  narrowed,  but  not  in  a  degree  adequate  to  the 
production  of  murmur. 

In  every  instance  in  which  I  have  heard  a  veritable  presystolic 
murmur,  I  have  confidently  diagnosed  narrowing  of  the  mitral 
or  tricuspid  orifice,  according  to  the  seat  of  the  murmur ;  and  of 
both  orifices,  where  the  locality  of  murmur  was  dual.  Yet,  in  no 
single  instance  has  the  diagnosis  so  made  been  falsified  by  the 
event. 

Judging  strictly  within  the  limits  of  my  own  experience,  and 
drawing  my  conclusions  from  the  statistics  above  given,  I  feel 
justified,  therefore,  in  holding, 

(a)  That  presystolic  murmur  is  pathognomonic  of  auriculo- 
ventricular  narrowing ; 

*  See  Case  No.  14  in  Table  XII. 

t  See  Case  109,  and  No.  7  in  Table  XI. 
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(b)  That  it  is  never  present  where  auriculo-ventricular  nar- 

rowing does  not  exist ; 

(c)  That  it  is  never  permanently  absent  in  cases  of  this 

lesion ; 

(d)  That  it  is  very  seldom  temporarily  absent  in  such  cases ; 

(e)  That  in  these  exceptional  instances,  the  explanation  of 

its  absence  is  almost  invariably  to  be  found  in  debility 
of  the  heart ; 

(/)  That  the  form  of  cardiac  debility  with  which  the  suspension 
of  presystolic  murmur  is  most  frequently  associated,  is 
that  of  the  process  of  dissolution ; 

(g)  And,  finally,  that  the  duration  of  suspension  depends  upon 
that  of  cardiac  debility,  and  in  articido  mortis  it  may 
extend  over  several  days ; 

Presystolic  murmur  may  exhibit  four  different  varieties  of 
rhythm,  as  already  stated.*  I  have,  in  more  than  one  instance, 
observed  these  several  varieties  to  shade  off  into  one  another,  in 
the  order  in  which  they  are  set  down,  concurrently  with  the  pro- 
gress of  the  disease.  The  second  form  has  been  discussed  at  p. 
206,  and  also  in  connexion  with  an  illustrative  case  at  p.  697.f 
The  third  form  is  exemplified  in  Case  117.J  The  prolonged 
murmur  may  undergo  an  ulterior  change  of  abbreviation,  by  sup- 
pression of  its  terminal  and  intermediate  portions,  the  postdia- 
stolic portion  alone  remaining,  as  exemplified  in  Case  116. 
Even  an  alternate  fusion  and  resolution  of  the  postdiastolic  and 
presystolic  elements  of  this  compound  murmur  may  be  observed 
to  take  place,  in  periods  of  alternating  excitement  and  compo- 
sure of  the  heart.  Case  117,  affords  an  example  of  this  kind. 
The  fourth  form  indicates  a  rough  state  of  the  constricted  mi- 
tral orifice,  and  great  debility  of  the  left  auricle ;  a  condition,  in 
short,  proximate  to  that  with  which  extinction  of  murmur  is 
associated.    It  is  exemplified  in  Case  113. 

Doctor  George  Balfour  is  virtually  in  agreement  with  me  in 

*  See  p.  214. 

t  The  cases  mentioned  at  p.  214  as  illustrative  of  this  variety  of  the  murmur  in- 
dicative of  mitral  narrowing,  are  Case  116  in  the  text,  and  Nos.  39  and  48  m 
Table  XI. 

$  See  also  Nos.  16,  89,  and  42,  Table  XI. 
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reference  to  the  variation  of  form  three,  or  rather  he  has  antici- 
pated me  in  the  view  just  stated*  He  says,  in  effect,  that  the 
murmur  (presystolic)  often  follows  the  second  sound  immedi- 
ately, being  separated  by  an  interval  from  the  presystole,  but 
sometimes  running  through  to  the  apex-beat.  These  two  forms 
are,  in  his  opinion,  indicative  of  great  contraction  of  the  orifice. 
The  constriction,  as  he  truly  remarks,  is  usually  of  the  diaphrag- 
matic kind ;  but  I  doubt  he  is  equally  correct  in  holding  that 
prolonged  murmur  and  sharp  first  sound  indicate  a  funnel- 
shaped  condition  of  the  mitral  opening. 

Doctor  Whyte  Barclay  has  recorded  a  case  in  which  a  pro- 
tracted diastolic  pause  was  entirely  covered  by  a  double  mur- 
mur ;  the  first  portion  faint,  soft,  and  commencing  immediately 
after  the  second  sound ;  the  second  loud,  harsh,  and  ending  in 
the  first  sound,  f  This  was,  in  my  view,  an  example  of  the 
modified  form  of  presystolic  murmur  which  I  have  described 
in  category  number  two.| 

Taken  alone,  and  in  its  typical  form,  the  presystolic  murmur 
of  mitral  stenosis  may  be  represented  by  the  series  r-r-r;  and  in 
combination  with  the  first  sound,  which  is  frequently  clear  and 
abrupt,  it  may  be  mimicked  phonetically  by  the  formula  r-r-r- 
up,  sharp.  The  postdiastolic  element,  whether  alone  or  com- 
bined, is,  however,  usually  of  soft  and  blowing  quality.  Indeed, 
I  can  recall  only  one  case  (116)  in  which  it  was  harsh.  It  pre- 
sented this  character  for  a  brief  period  only,  and  was  then 
accompanied  with  fremitus.  Presystolic  murmur  is  strictly 
confined  to  the  area  of  the  apex  in  the  great  majority  of  cases ; 
and  when  audible  beyond  this  boundary,  it  is  so  only  to  a  very 
limited  extent,  very  faintly,  and  manifestly  by  transmission.  I 
have  heard  it  in  the  back  in  one  case  only  (Case  106) ;  in  the 
axilla,  in  three  cases  (Cases  106,  117,  and  No.  12,  Table  XI.) ; 
and  I  have  seldom  heard  it  more  than  two  inches  to  the  right  of 
the  point  of  apex-pidsation. 

Fauvel,  as  already  stated  (p.  196),  was  the  first  observer  who 
fully  identified  the  rhythmical  peculiarities  of  presystolic  mur- 
mur at  the  apex.    His  memoir  was  published  in  1843.  Nine- 

*  Edinburgh  Medical  Journal,  November,  1871. 
+  Lancet,  March  2nd,  1872. 
t  See  p.  214. 
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teen  years  earlier,  however,  Bertin  recognized  it,  and  actually 
founded  thereon  the  positive  diagnosis  of  left  auriculo-ventricu- 
lar  contraction.*  In  one  case  {XLIXe  Observation),  he  describes 
the  murmur  as  diastolic  in  rhythm,  accompanying  the  con- 
traction of  the  auricles  (which,  in  his  estimation,  coincided  with 
the  second  sound),  and  as  attended  with  fre'missement.  This  was, 
no  doubt,  an  example  of  the  prolonged  (third)  form  of  murmur, 
modified  by  suppression  of  its  terminal  portion  as  just  explained, 
indicating  extreme  contraction  of  the  mitral  orifice.  Its  placen- 
tary  quality  may  be  referred  to  as  confirmatory  of  this  view. 

In  a  second  case  {LIe  Observation),  he  describes  the  murmur 
as  "  preceding  the  pulsations  of  the  ventricles ;"  thus  indicating 
that  its  rhythm  was  presystolic.  In  both  these  cases  the  mitral 
orifice  was  found,  on  post  mortem  examination,  to  be  contracted 
in  an  extreme  degree. 

That  Hope,  fifteen  years  after  the  publication  of  Bertin's  book, 
failed  to  identify  the  murmur  indicative  of  mitral  obstruction,  is 
sufficiently  manifest  from  his  having  described  it  as  "  attending 
the  ventricular  diastole  and  second  sound;"  as  "always  very- 
feeble,  soft,  lilce  the  bellows-sound,  and  usually  on  a  rather  lower 
key  than  a  whispered  who;"  and  as  "  exceedingly  rare."  He  adds: 
"  I  have  never  known  purring  tremor  accompany  a  diastolic  {i.e., 
presystolic)  mitral  murmur,  the  current  being  too  feeble  to  pro- 
duce it  "f  He  would  account  for  the  circumstance  that  Laennec 
had  regarded  this  murmur  as  by  no  means  rare,  by  assuming 
that  he  had  mistaken  for  it  the  murmur  of  aortic  regurgitation. 
I  incline  to  believe  that  the  preceding  reference  to  his  own 
writings  is  not  unlikely  to  raise  a  suspicion  in  the  minds  of 
many,  that  he  has  himself  fallen  into  the  error  which  he  im- 
puted to  Laennec. 

The  typical  presystolic  murmur  may  be  simulated  more  or 
less  closely,  as  already  stated,^  by 

(a)  Pericardial  friction-sound  of  single  and  systolic  rhythm, 

confined  to  the  area  of  the  apex ; 

(b)  Prolonged  systolic  murmur  replacing  the  first  sound  at  the 

*  Traitt  des  Maladies  du  Cceur,  1824,  pp.  176  and  186. 
t  Diseases  of  the  Heart,  third  edition,  1839,  p.  387. 
t  See  p.  217. 
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apex,  and  extending  over  the  short  pause ;  the  second 
sound  being  associated  with  impulse ; 

(c)  Eeduplicated  first  sound  audible  at  the  apex. 

Since  the  above  was  written,  I  have  been  enabled  to  supple- 
ment the  list  of  possible  sources  of  error  by  the  addition  of, 

(d)  Postdiastolic  murmur  of  aortic  origin  transmitted  to  the 

apex;  and 

(e)  Prediastolic  basic  murmur  transmitted  to  the  apex ;  the 

second  sound  being  accompanied  by  impulse. 

Cases  4  and  6  afford  good  examples  of  pseudo -presystolic  mur- 
mur arising  from  pericardial  friction.  The  differential  diagnosis 
of  the  pseudo-murmurs  (a),  (6),  and  (c),  has  been  already  dis- 
cussed;* that  of  (d)  and  (e)  maybe  now  briefly  pointed  out. 
The  former  is  well  exemplified  in  the  following  case.  A  young 
man  of  nervous  temperament,  and  the  subject  of  repeated  attacks 
of  rheumatism,  was  received  into  hospital  on  the  21st  of  August, 
1874.  The  radial  pulse  was  slightly  visible,  the  impulse  of  the 
heart  strong,  and  the  apex-pulsation  felt  in  the  nipple-line.  A 
faint  murmur  of  postdiastolic  rhythm  was  heard  at  the  apex, 
which  corresponded  to  that  described  at  p.  904,  as  an  abbrevia- 
tion of  the  third  form  of  presystolic  murmur.  At  the  right  base, 
however,  and  in  the  ascending  aorta,  the  second  sound  was  sharp, 
and  was  succeeded  by  a  loud  bellows-murmur  which  was  trace- 
able to  the  apex,  where  it  presented  the  characters  already  men- 
tioned. The  murmur  was  thus  shown  to  be  aortic,  not  mitral,  in 
origim  Case  89  affords  an  example  of  the  same  kind,  but  more 
complicated.  Prediastolic  basic  murmur,  audible  at  the  apex  by 
transmission,  may  be  mistaken  for  presystolic  murmur,  if,  in  the 
latter  situation,  the  second  sound  be  accompanied  by  impulse ; 
thus  assuming  the  association,  and  apparently  the  rhythm,  of 
the  first  sound.  The  existence,  however,  of  prediastolic  murmur 
at  the  base,  traceable  to  the  apex,  with  progressively  decreasing 
intensity,  will  readily  establish  the  distinction.  Case  98  exem- 
plifies these  remarks. 

Although  presystolic  murmur,  as  previously  stated,  is  pathog- 
nomonic of  mitral  stenosis,  it  is  liable  to  be  mistaken  for  more 

*  See  pp.  217  and  218. 
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ordinary  phenomena,  and  even  when  identified,  it  is  often  misin- 
terpreted. 

Doctor  Alexander  Silver,  of  the  Charing  Cross  Hospital,  in  a 
thesis  of  great  merit,*  remarks  that  owing  to  the  altered  char- 
acter of  the  first  sound  at  the  apex  in  mitral  constriction,  and  to 
its  close  resemblance  to  the  second  sound,  which  is  not  here 
audible,  whilst  the  presystolic  murmur  covers  the  normal  long 
pause,  the  latter  is  often  mistaken  for  a  murmur  of  systolic 
rhythm  replacing  the  first  sound,  the  real  first  sound  being  mis- 
taken for  the  second. 

I  have  no  doubt  this  mistake  has  been,  and  is  still,  frequently 
committed  in  cases  exhibiting  the  combination  of  signs  men- 
tioned by  Dr.  Silver ;  but  the  misleading  concurrence  is  by  no 
means  so  common  as  he  has  been  led  to  conclude  from  the  obser- 
vation of  the  case,  so  fully  and  so  graphically  reported  in  his 
monograph.  In  the  greater  number  of  examples  of  mitral  ste- 
nosis, the  long  pause  is  not  entirely  covered  by  the  presystolic 
murmur ;  the  second  sound  is  not  always  inaudible  at  the  apex ; 
nor  does  the  first  sound  resemble  the  normal  second  sound  in  all 
cases.-j* 

Doctor  Silver  would  regard  a  sharp  first  sound,  unaccompanied 
by  systolic  murmur,  as  indicative  of  the  "  funnel-shaped"  form 
of  narrowing ;  the  peculiar  character  of  the  sound  being,  in  his 
opinion,  due  to  the  collision  of  the  valve-segments  "  by  surfaces, 
not  by  edges."  Dr.  Whyte  Barclay  would,  on  the  other  hand, 
interpret  a  prolonged  presystolic  murmur  in  the  same  sense.!  I 
do  not  think  the  particular  form  of  narrowing  actually  present 
can  be  affirmed,  either  from  the  character  or  accompaniments  of 
the  first  sound,  or  from  the  length  of  the  murmur.  Cases  104 
and  111  show  conclusively  that  a  sharp  and  clear  first  sound  at 
the  apex,  unaccompanied  by  murmur,  may  be  associated  with 
mitral  narrowing  of  the  button-hole  character. 

Finally,  in  reference  to  differential  diagnosis,  it  is  necessary  to 
observe,  that  when  mitral  inadequacy  coexists  with  mitral  ob- 
struction, the  murmurs  indicative  of  the  twofold  lesion  run  into 

*  Prize  Essay,  Medical  Times  and  Gazette,  March  16th  and  23rd,  1873. 
+  See  Cases  102  to  116,  inclusive. 
$  Loco  citat. 
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one  another,  constituting  a  single  prolonged  murmur.  This  may 
be,  and  no  doubt  in  many  instances  has  been,  regarded  as  entirely 
systolic.  But  the  harsh  character  of  the  presystolic,  contrasted 
with  the  usually  soft  and  blowing  quality  of  the  systolic  element, 
and  the  coincidence  of  impulse  and  of  carotid  pulsation  with  the 
latter,  will  render  the  distinction  not  difficult.* 

Professor  Purser  thinks  it  "  possible  that  a  powerful  auricle,  a 
dilated  ventricle,  and  an  orifice  (mitral)  of  normal  size,  might  be 
as  effective  in  producing  a  murmur  (presystolic)  as  a  ventricle  of 
normal  size  and  a  narrowed  orifice.  In  each  case  the  due  rela- 
'  tion  between  the  size  of  the  orifice  and  the  size  of  the  ventricle 
being  disturbed  in  the  same  clirection."-f-  But  such,  in  fact,  is  not 
the  case.  No  example  has  been  recorded  and  verified  by  dissec- 
tion, of  presystolic  murmur  arising  from  dilatation  of  the  left 
ventricle,  or  occurring  in  the  absence  of  positive  mitral  narrow- 
ing. Dilatation  of  the  left  ventricle,  from  incompetency  of  the 
aortic  valves,  is  of  very  common  occurrence,  yet,  presystolic  mur- 
mur is  not  associated,  even  exceptionally,  with  that  condition. 
Theoretically,  I  would  say,  that  the  deranged  relationship  which 
determines  presystolic  murmur,  is  not  that  between  the  mitral 
orifice  and  the  left  ventricle,  but  that  between  the  volume  of 
blood  descending  from  the  left  auricle  and  the  force  with  which 
it  is  propelled,  upon  the  one  hand,  and  the  diameter  of  the 
mitral  opening,  upon  the  other.  I  may  add  that,  as  a  matter  of 
fact,  I  have  never  satisfied  myself  of  the  existence  of  presystolic 
murmur,  where,  on  post  mortem  examination,  I  have  not  found 
the  mitral  opening  absolutely  narrowed. 

Amongst  the  morbid  changes  directly  due  to  obstruction  at 
the  mitral  orifice,  sanguineous  engorgement  and  extravasation  in 
the  lungs  is  one  of  the  most  common.  Hope  remarks  that  he 
had  met  with  pulmonary  apoplexy  more  frequently  in  connexion 
with  great  contraction  of  the  mitral  orifice,  with  or  without 
hypertrophy  of  the  right  ventricle,  than  in  any  other  associa- 
tion.;]; Intercurrent  expectoration  of  pure  florid  blood  is  rarely 
absent  in  the  course  of  the  disease.    It  is  of  frequent  occurrence 

*  See  Cases  102,  110,  and  113. 

t  Irish  Hospital  Gazette,  March  15th,  1873. 

X  Opus  citat.,  p.  249. 
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in  the  greater  number  of  examples ;  and,  in  the  early  stages  of 
the  disease,  as  a  means  of  relieving  the  temporary  congestion  of 
the  lungs,  and  as  being  unlikely,  at  this  period,  to  be  attended 
with  extravasation  into  the  pulmonary  structure,  it  need  not  be 
deprecated;*  neither  should  it  be  the  occasion  of  alarm  to  the 
patient.  The  quantity  discharged  is  usually  moderate,  and  in 
no  instance  have  I  known  it  to  be  the  cause  of  sudden  death. 
"When  haemoptysis  occurs,  however,  within  the  few  last  days  of 
the  patient's  life,  it  may  be  regarded  as  an  infallible  indica- 
tion of  pulmonary  apoplexy ;  it  is  then  accompanied  by  great 
respiratory  distress,  general  venous  engorgement,  and  dropsy. 
Haemoptysis  has  occurred  in  44  out  of  my  81  cases  of  mitral 
obstruction;  and  of  the  15  fatal  cases,  pulmonary  apoplexy  was 
found  to  have  existed  in  8. 

The  term  "  apoplexy,"  as  applied  to  these  extravasations  in  the 
tissue  of  the  lungs,  is  not  only  awkward,  but  inappropriate. 
That  of  "  hsemorrhagic  infarction,"  first  applied  by  Virchow,f  is 
much  preferable.  According  to  him,  the  condition  so  designated 
is  one  of  extreme  capillary  engorgement  and  extravasation  into 
the  vesicular  and  interstitial  structure  of  separate  lobules  of  the 
lung,  consequent  upon  embolism  of  the  branch  of  supply  from  the 
pulmonary  artery  to  these  lobules.  The  vessels  beyond  the  plug 
being  shut  off  from  the  pressure  of  the  right  ventricle,  tension 
within  them  is  lowered,  and  there  is  necessarily  an  afflux  to 
them  from  neighbouring  capillaries  by  collateral  pressure.  The 
blood  so  entering  the  lobule,  being  no  longer  under  the  direct 
influence  of  the  heart,  cannot  be  expelled.  Stasis  and  capillary 
haemorrhage  are  the  result,  coagulation  extending  into  the  veins. 

Lefeuvre  holds  that  there  is  simple  engorgement,  by  paralysis, 
of  the  capillary  walls  ;J  whilst  Feltz,  on  the  other  hand,  main- 
tains that  infarctus  is  characterized  by  actual  extravasation.§ 

Ludwig,  as  quoted  by  Niemeyer,||  considers  that  an  explana- 
tion may  be  found  in  simple  stasis,  and  precipitation  of  the  blood- 

♦  See  Case  104.  . 
t  Traubes  Beitrage  zur  Experimentellen  Pathologie,  u  Physiologie,  Berlin,  is* 

and  Froriep's  N.  Notizen,  Nr.  794.  _ 
t  Elude  Physiologique  et  Pathologique  sur  les  Infarctus  Visceraux,  Pans,  1867. 
%.Trait6  Cliniqueet  ExpSrimentale  des  Embolies  Capillaires,  Strasburg,  1870. 
||  A  Text-Booh  of  Practical  Medicine,  1869,  vol.  i.,  p.  15G. 
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corpuscles  within  the  capillaries,  consequent  upon  the  reduction 
of  vascular  pressure  arising  from  contraction  of  the  main  artery. 
But,  on  this  hypothesis,  the  actual  occurrence  of  extravasation 
by  which  pulmonary  apoplexy  is  distinguished,  cannot  be  ac- 
counted for.  The  objection  to  Virchow's  theory,  that  it  is  based 
upon  an  assumption  which  anatomy  does  not  sanction,  namely, 
that  of  an  anastomosis'  between  the  pulmonary  plexuses  of  ad- 
jacent lobules,  seems  fatal  to  it.  It  is,  however,  possible  that  a 
collateral  circulation,  adequate  to  the  production  of  capillary 
engorgement  and  haemorrhage  within  the  lobule,  may  be  indi- 
rectly established  through  the  bronchial  system  of  vessels,  which 
Dr.  Waters  has  shown  to  be  in  direct  communication  with  the 
pulmonary  veins* 

This  view  as  to  the  pathology  of  sanguineous  infarction  of  the 
lungs  will  satisfactorily  account  for  the  multiple,  circumscribed, 
and  nodular  form  in  which  it  is  presented  ;  whereas,  these  char- 
acteristics could  not  be  explained  under  any  theory  implying 
general  and  equal  vascular  pressure  in  the  lungs,  whether  a  tergo 
in  the  pulmonary  artery,  from  an  hypertrophied  right  ventricle, 
or  afronte  in  the  pulmonary  veins,  from  obstruction  or  reflux  at 
the  mitral  or  the  aortic  orifice. 

Assuming,  as  I  do,  with  the  qualification  above  mentioned, 
that  Virchow's  doctrine  is  correct,  I  should  expect  to  find  he- 
morrhagic infarction  of  the  lungs  most  frequently,  if  not  in- 
variably, accompanied  by  thrombosis  of  the  right  side  of  the 
heart.  Clots  have  been  actually  found  in  the  right  chambers  in 
11  out  of  the  15  foregoing  fatal  cases  of  mitral  stenosis;  and 
in  8  of  the  former,  pulmonary  apoplexy  likewise  existed.  Hence, 
haemorrhagic  infarction  of  the  lungs  was,  in  every  instance,  ac- 
companied by  thrombosis  of  the  right  chambers  of  the  heart. 
The  subjoined  case,  which  has  come  under  my  notice  whilst  the 
preceding  paragraphs  were  being  written,  lends  considerable  sup- 
port to  the  doctrine  of  Virchow.  Indeed,  it  seems  to  me  to 
establish  that  doctrine  conclusively.  The  case  is  given  in 
abstract,  as  follows : 

Agnes  F.,  a  child  nine  years  old,  was  admitted  into  hos- 
pital on  the  10th  of  August,  1874,  under  my  colleague,  Dr. 

#  The  Human  Lung,  1860,  p.  201. 
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Nixon.  She  was  suffering  from  renal  anasarca  following  scarla- 
tina. A  few  clays  after  admittance,  she  suddenly  became  hemi- 
plegic  on  the  left  side.  The  paralysis  was  exclusively  motor, 
and  only  partial  in  degree.  She  quickly  recovered  the  use  of  the 
affected  limbs ;  but  the  anasarca  continued,  despite  active  treat- 
ment. The  urine  was  loaded  with  albumen,  and  exhibited  epi- 
thelial tube-casts.  About  the  middle  of  August  I  took  charge  of 
the  girl,  in  the  absence  of  Dr.  Nixon,  and  for  nearly  a  month  sub- 
sequently she  continued  under  my  observation.  During  that  time 
she  had  an  attack  of  pleuritis  with  effusion  on  the  right  side,  from 
which  she  made  a  good  recovery.  She  continued,  however,  weak 
and  pallid ;  the  feet  were  slightly  swollen,  albumen  was  still 
present  in  the  urine,  and  the  pupils  were  persistently  dilated. 
Her  condition  fluctuated,  even  from  day  to  day,  between  extreme 
debility  with  partial  coma,  and  a  bright  and  cheerful  manner, 
accompanied  with  perfect  intelligence.  Dr.  Nixon  resumed 
charge  of  her  about  the  6th  of  September ;  she  was  then  mori- 
bund, and  on  the  10th  she  died  comatose.  The  body  was  care- 
fully examined  by  Dr.  Nixon,  to  whom  I  am  indebted  for  the 
report  of  the  post  mortem  examination,  as  well  as  for  the  favour 
of  obtaining  the  subjoined  engraving.  There  was  considerable 
effusion  into  the  right  pleural  cavity,  and  likewise  into  the 
pericardium.  The  heart  was  structurally  normal,  but  the  right 
chambers  were  occupied  by  a  decolorized  and  friable  throm- 
bus. The  superior  lobe  of  the  left  lung  exhibited,  in  its  antero- 
inferior portion,  a  mass  of  heemorrhagic  infarction  as  large  as 
the  last  joint  of  the  thumb.  It  was  dark,  well  defined,  and  per- 
fectly solid ;  and  on  section  it  presented  the  appearance  of  black- 
currant jelly.  The  two  branches  of  the  tertiary  division  of  the 
pulmonary  artery  leading  to  this  mass,  which  included  several 
lobules  of  the  lung,  were  full,  to  distension,  of  decolorized  and 
disintegrated  fibrin  similar  to  that  found  in  the  right  ventricle. 
The  primary  division  of  the  pulmonary  artery,  the  tertiary  branch 
leading  to  the  infarcted  lobules,  and  all  the  adjacent  branches  of 
that  vessel,  as  well  as  those  of  the  pulmonary  vein,  were  empty 
and  collapsed,  whilst  the  lung-structure  was  elsewhere  normal. 
The  condition  just  described  is  well  represented  in  the  woodcut. 
(Fig.  LIX.) 
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Fig.  LIX. 

Hemorrhagic  infarction  in  left  lung.  (Agnes  F.) 

A.  Section  of  left  auricle. 

B.  Appendix  of  left  auricle,  distended  by  a  thrombus. 

C.  Left  superior  pulmonary  vein  quite  empty. 

D.  Superior  branch  of  primary  division  of  left  pulmonary  artery.    A  bristle  is  re- 

presented as  introduced  into  an  opening  made  in  the  vessel. 

E.  Secondary  branches  of  pulmonary  artery  empty  and  collapsed. 

F.  Tertiary  branch  leading  to  infarcted  vessels. 

G.  Quaternary  and  infarcted  branches  of  pulmonary  artery. 

H.  Infarcted  lobules. 

I.  Healthy  lung-substance. 

Dropsy,  as  previously  stated,  is  of  exceptional  occurrence  in 
the  course  of  the  disease,  preceding  the  final  illness ;  it  is  then, 
however,  all  but  invariably  amongst  the  lethal  symptoms,  and  is 
general.  Gangrene  of  the  lower  limbs  I  have  not  witnessed  in 
more  than  one  instance  (Case  114).  In  this  latter  respect, 
disease  of  the  mitral  valves,  of  whatever  kind,  contrasts  strik- 
ingly with  valvular  lesion  at  the  orifice  of  the  aorta.  This  dif- 
ference is,  no  doubt,  due  to  the  frequent  association  of  general 
arterial  disease  with  the  latter  affection. 

With  regard  to  the  chambers  of  the  heart,  the  left  auricle  is 
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invariably  dilated  and  hypertrophied,  its  lining  membrane  thick 
and  opaque,  and  the  orifices  of  tbe  pulmonary  veins  much 
dilated.  I  have  not  witnessed  aneurism  of  the  left  auricle,  of 
which  Thurnam  has  collected  nine  examples,  in  connexion  with 
mitral  narrowing.*  The  left  ventricle,  on  the  contrary,  is  always 
normal  as  to  capacity  and  thickness,  where  mitral  inadequacy  or 
either  form  of  aortic  valve-lesion  is  not  likewise  present,  and  no 
general  cause  of  hypertrophy  or  dilatation  exists.  Hope  was 
certainly  in  error  in  stating  that  "  the  left  ventricle  is  sometimes 
rendered  hypertrophied  by  a  contraction  of  the  mitral  orifice."-f- 

Doctor  Adams,  who  wrote  on  this  subject  three  years  before 
the  first  edition  of  Hope's  book  appeared,!  more  correctly  stated 
that  in  cases  of  mitral  contraction,  whilst  the  left  auricle  is 
dilated  and  thickened,  and  the  pulmonary  veins  and  right 
chambers  are  likewise  dilated,  the  left  ventricle  is  rather  di- 
minished in  capacity. 

In  no  instance  which  has  fallen  under  my  notice  has  hyper- 
trophy or  dilatation  of  the  left  ventricle  been  fairly  attributable 
to  mitral  obstruction.  In  the  progress  of  the  disease  the  right 
ventricle  is  invariably  dilated,  and  sometimes  hypertrophied, 
whilst  the  right  auricle  is  dilated  and  thinned. 

The  treatment  of  obstruction  at  the  mitral  orifice  resolves  itself 
into  that  of  the  symptoms  and  sequelse  of  the  affection.  In  this 
respect,  however,  much  may  be  accomplished  by  well  directed 
measures,  even  in  the  advanced  stages  of  the  disease,  towards  the 
alleviation  of  suffering  and  abatement  of  urgent  symptoms.  The 
mechanical  impediment  to  the  circulation  once  established,  is 
not  removable  by  medicine.  The  heart  is,  however,  in  an  emi- 
nent degree  capable  of  adapting  itself  to  the  altered  circum- 
stances under  which  it  is  required  to  function,  when,  as  is  usually 
the  case  in  regard  to  mitral  narrowing,  the  progress  of  the  disease 
is  slow  and  regular.  The  obj  ect  of  treatment  at  this  period  should 
be,  therefore,  to  favour  the  process  of  self-adjustment  in  the  heart, 
by  the  avoidance  of  over  exertion,  and  of  mental  excitement. 

If  the  heart  should  exhibit  evidence  of  weakness  by  intermit- 

*  Medico-Chirurgkal  Transactions,  vol.  xxi. 

+  Diseases  of  the  Heart,  p.  250. 

%  Dublin  Hospital  Reports,  vol.  iv.,  1827. 
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tent  or  irregular  action,  quick  and  feeble  pulse,  or  by  threatened 
syncope,  it  should  be  promptly  strengthened  by  the  administra- 
tion of  digitalis,  either  alone  or  in  combination  with  iron. 

Whilst  on  this  subject,  I  cannot  avoid  quoting  the  pertinent 
and  philosophic  remarks  of  Dr.  Foster,  of  Birmingham.  In  re- 
ference to  the  compensating  power  of  the  heart,  he  writes :  "  The 
propelling  power  must  be  augmented,  to  drive  the  blood  at  a 
greater  speed,  or  the  time  for  its  passage  must  be  lengthened. 

"  When  the  narrowing  is  not  very  great,  and  the  demands  on 
the  circidation  by  exercise  are  limited,  a  very  perfect  compensa- 
tion is  effected  by  the  hypertrophy  and  dilatation  of  the  left 
auricle  and  the  right  ventricle.    By  these  means  the  current  of 
blood  through  the  lungs  is  made  more  rapid,  the  tension  in  the 
auricle  is  increased,  and  the  velocity  of  the  current  filling  the 
left  ventricle  is  so  multiplied,  that  the  balance  of  the  circulation 
•  is  fairly  maintained,  in  some  cases  for  years.   But  when  the  nar- 
rowing is  considerable,  or  some  unusual  strain  has  disturbed  the 
unstable  equilibrium  on  which  the  health  of  these  patients  de- 
pends, then  the  compensation  which  the  auricle  and  ventricle 
offer  fails.    The  rapid  irregular  pulse  tells  of  the  varying  quan- 
tity on  which  the  ventricle  contracts.    Sometimes  the  interval 
between  the  ventricular  contractions  is  so  great,  and  the  ventri- 
cular charge  is  so  small,  that  the  systolic  wave  does  not  reach 
the  wrist.    Under  these  circumstances  the  second  indication 
must  be  followed;  the  auricle  must  have  more  time  to  fill  the 
ventricle.    This,  to  say  nothing  of  the  increased  power  given  to 
the  cardiac  muscle,  is  exactly  what  digitalis  effects.   By  slowing 
the  action  of  the  heart,  the  period  of  time  during  which  the 
blood  from  the  distended  auricle  can  flow  into  the  ventricle  is 
increased,  and  as  the  extra  time  allows  more  blood  to  pass 
through  the  narrowed  mitral  orifice  before  the  final  effort  of  the 
auricle  is  made,  that  effort  is  made  on  a  smaller  quantity  of 
blood,  and  is,  consequently,  more  effective;  for  the  smaller  the 
quantity  of  blood  which  the  auricular  muscle  has  to  push  before 
it,  the  greater  will  be  the  velocity  given  to  the  current.  The 
ventricle   though  contracting  less  frequently,  contracts  more 
enectually.    Instead  of  eighty  or  ninety  irregular  contractions 
per  minute,  no  two  succeeding  ones  equal  in  force,  and  some  so 
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valueless  that  they  are  not  perceptible  at  the  wrist,  we  get  some 
sixty  steady  equal  beats  ;  the  pulse  grows  in  force,  fulness,  and 
regularity ;  the  arterial  tension  rises ;  the  pulmonary  congestion 
diminishes  ;  the  kidneys,  before  inactive,  wake  up  to  their  work ; 
and  the  advancing  dropsy  recognizes  its  master,  and  beats  a 
sullen  retreat."* 

I  usually  prescribe  n\xv  of  the  tincture  of  digitalis,  with  an 
equal  quantity  of  tincture  of  the  perchloride  or  acetate  of  iron, 
and  n\x  of  spirit  of  chloroform,  to  be  taken  in  an  ounce  of  water 
every  third  hour.  If  pain  exist  near  the  apex,  or  to  the  inner  side 
of  the  nipple,  I  regard  it  as  evidence  of  debility,  tension,  and 
parietal  congestion  of  the  right  ventricle  or  left  auricle,  as  the 
case  may  be,  and  proceed  on  the  same'  principle  to  exhibit  digi- 
talis and  iron,  or  quinine  and  strychnine,  grs.  ij  of  the  former 
with  niiij  of  the  Pharmacopoeial  solution  of  the  latter,  every  third 
or  fourth  hour.  At  the  same  time,  I  direct  one  or  two  leeches 
to  be  applied  at  the  seat  of  pain,  and  subsequently  an  opiate 
plaster. 

Moderate  and  healthful  exercise  should  be  enjoined,  in  order 
to  promote  nutrition,  and  prevent  hepatic  and  portal  congestion. 
It  should  not,  however,  be  carried  to  the  point  of  fatigue,  or 
excitement  of  the  circulation.     The  food  should  be  selected 
with  special  reference  to  its  nutritive  and  digestible  qualities, 
and  no  less  with  a  view  to  the  avoidance  of  flatulence  which, 
by  making  upward  pressure  upon  the  heart  and  lungs,  may  give 
rise  to  palpitation  and  dyspnoea.  The  bowels  should  be  kept  free 
by  means  of  aloetic  and  saline  aperients;  and  alcohol,  except  in 
very  small  quantity,  and  by  preference  in  the  form  of  good  claret, 
should  be  forbidden.    Malt  liquors  are  especially  liable  to  dis- 
agree with  the  patient,  owing  to  their  tendency  to  cause  portal 
congestion.    Copious  imbibition  of  liquids  is  to  be  prohibited, 
because  the  volume  of  the  blood  is  thereby,  for  the  time,  in- 
creased.  For  this  reason,  condiments  which  provoke  thirst  must 

be  avoided.  . 

Haemoptysis,  in  moderate  quantity,  need  not  cause  alarm,  ine 
condition  which  it  indicates,  namely,  congestion  of  the  lungs, 

*  British  and  Foreign  Medico-Chirurgical  Review,  No.  xcv.,  July,  1871 ;  and 
Clinical  Medicine,  1874,  p.  101. 
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and  engorgement  of  the  right  side  of  the  heart,  is  best  treated 
by  active  purgation,  dry- cupping  the  chest,  and,  if  the  dis- 
charge be  copious  or  persistent,  by  the  use  of  ergot  or  ergotin. 
n\_xx-xxx  of  the  liquid  extract  of  ergot  may  be  given  in  half  an 
ounce  of  cold  water  every  second  hour,  till  the  hsernorrhage  cease, 
or  gr.  ss  of  ergotin  in  solution  may  be  injected  hypodermically 
at  corresponding  intervals,  till  the  object  is  attained.  The  latter 
is  decidedly  the  more  efficacious  method  of  employing  this 
agent. 

The  treatment  of  dropsy,  so  common  in  the  advanced  stages 
of  the  disease,  should  be  directed,  in  the  first  instance,  to  the  re- 
lief of  congestion  of  the  kidneys,  which  are  functionally  impaired 
by  sanguineous  engorgement.  Six  to  eight  ounces  of  blood  may 
be  taken  from  the  loins  by  cupping  or  leeching ;  or,  if  the  patient 
be  very  weak,  dry-cupping  alone  should  be  practised.  In  either 
case  a  succession  of  poultices  to  the  loins,  as  warm  as  can  be 
borne,  should  be  maintained.  The  bowels  should,  at  the  same 
time,  be  well  moved  by  means  of  compound  powder  of  jalap, 
grs.  xxx,  with  grs.  ij  of  calomel,  in  the  form  of  electuary ;  or,  3ij 
of  the  acid  tartrate  of  potash  dissolved  in  a  wineglassful  of  the 
infusion  of  senna,  with  3j  of  the  tincture.  It  may  be  necessary 
to  give  sedatives  in  order  to  induce  sleep ;  for  this  purpose,  grs. 
xx  of  chloral  hydrate,  or  grs.  xv  of  this,  with  TT^x  of  liquor  of  the 
hydrochlorate  of  morphia,  may  be  given  in  an  ounce  of  water  at 
bed-time. 

If  the  nature  of  the  case  be  early  recognized,  and  the  patient 
judiciously  and  continuously  treated  as  here  recommended,  a 
protracted  period  of  moderately  good  health,  and  even  of  social 
enjoyment,  may  be  confidently  guaranteed.  The  patient  should, 
however,  be  warned  that  indiscretion  of  any  kind,  especially  such 
as  may  induce  acute  congestion  of  the  lungs,  or  otherwise  over- 
tax the  power  of  the  heart,  is  likely  to  be  followed  by  serious 
consequences. 

Amongst  the  succeeding  cases  are  many  which,  thus  treated, 
have  continued  for  several  years,  little  if  at  all,  aggravated  by 
lapse  of  time. 

In  fine,  it  may  be  averred  that  this  is,  par  excellence,  the  form 
of  organic  disease  of  the  heart  which  is  most  amenable  to  early 
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and  appropriate  treatment,  so  far  as  refers  to  grave  consequences 
and  premature  death. 

The  following  16  cases  will  be  found  to  illustrate  the  pre- 
ceding remarks,  and  to  present,  in  epitome,  the  history  and 
pathology  of  mitral  stenosis.  They  have  been  all  under  obser- 
vation and  treatment  for  some  time,  most  of  them  for  a  pro- 
tracted period ;  and,  finally,  a  careful  post  mortem  examination  of 
the  body  was  made  in  every  instance. 

The  cases  which  were  not  fatal,  66  in  number,  are  presented 
in  summary  in  Tables  XI.  and  XII.,  and  are  explained,  where 
necessary,  by  marginal  notes.  The  fatal  cases  are  likewise  in- 
cluded in  these  Tables,  with  a  view  to  obtaining  complete  re- 
sults under  the  several  heads  mentioned. 

Case  OIL — No  History  of  Rheumatism ;  Orthopnea  and  Palpita- 
tion ;  (Edema  ;  Quick  and  Faltering  Pulse ;  Strong  Impulse ; 
Hmmoptysis;  Pain  at  Precordium  and  Extending  down  Left 
Arm  ;  Angina ;  Bough  First  Sound  with  Presystolic  Mur- 
mur at  Apex;  Soft  Systolic  Murmur  at  Base ;  Beduplication 
of  Second  Sound;  Subsequent  Development  of  Systolic  Murmur 
at  Apex ;  Suppression  of  Presystolic  Murmur  for  One  Bay, 
and  ofBadial  Pulse  during  the  Bast  Week  of  Bife,  with  very 
Slow  Respiration;  Coma;  Death.  Autopsy:  Effusion  into 
Pericardium  ;  Dilatation  and  Thrombosis  of  Right  Cham- 
bers of  Heart,  and  Dilatation  of  Tricuspid  Orifice ;  Dilata- 
tion and  Hypertrophy  of  Bcft  Auricle  ;  Great  Contraction 
and  Funnel-shaped  Transformation  of  Mitral  Orifice;  Em- 
physema and  Sanguineous  Bnfarction  of  the  Bungs. 

Anne  K,  aged  twenty-eight  years,  a  seamstress,  was  admitted 
into  hospital  on  the  24th  of  November,  1865.  Never  had  rheu- 
matism. Has  repeatedly  spat  blood.  Three  years  previously,  she 
complained,  for  the  first  time,  of  palpitation  and  breathlessness 
after  unwonted  exertion  of  any  kind.  Two  years  later  she  haa 
cough;  and  for  four  months  preceding  admittance,  she  had  been 
unable  to  lie  clown,  owing  to  the  difficulty  of  breathing  which  he 
attempt  to  do  so  occasioned.  Her  feet  had  been  swollen  fin 
last  month. 
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The  face  was  somewhat  congested,  and  the  eyelids  puffed,  but 
there  was  no  lividity  of  the  lips  or  extremities.  Pulse  rapid,  ex- 
tremely weak  and  faltering ;  lower  extremities  cedematous.  The 
cervical  veins  were  enlarged,  and  distended,  and  the  external 
jugular  pulsated  synchronously  with  ventricular  systole,  but  the 
lightest  pressure  above  the  clavicle  promptly  arrested  this  pulsa- 
tion. The  chest  was  abnormally  resonant,  and  permanently  dis- 
tended, as  in  the  state  of  inspiration ;  the  impulse  of  the  heart 
was  distinct  and  vigorous. 

The  apex  pulsated  at  a  point  rather  internal  to  the  usual  posi- 
tion. At  this  point  the  first  sound  was  rough ;  it  was  immedi- 
ately preceded  by  a  harsh  murmur  which  extended  up  to,  but 
did  not  implicate  it,  and  was  loudest  at  the  apex.  At  midster- 
num,  a  soft,  localized,  and  accompanying  systolic  murmur  existed. 
The  second  sound  was  clear,  but  reduplicated  at  midsternum. 

The  following  diagnosis  was  made :  Mitral  stenosis,  hypertro- 
phy of  left  auricle,  dilatation  of  both  right  chambers  and  of  right 
aivriculo-ventricular  opening,  pulmonary  emphysema. 

On  the  17th  of  December  there  was  haemoptysis,  the  blood 
discharged  being  florid,  and  mixed  with  frothy  mucus ;  and  on 
the  31st  the  patient  complained  of  acute  pain  located  in  the 
region  of  the  heart,  and  extending  down  the  left  arm.  This  pain 
was  anginal  in  character,  being  accompanied  by  a  sense  of  con- 
striction in  the  chest,  and  by  great  respiratory  distress. 

About  the  middle  of  January,  a  well  pronounced  systolic 
murmur  was  developed  at  the  apex.  It  was  continuous  with 
the  presystolic  murmur,  constituting  an  appendix  to  it,  but  dis- 
tinguishable from  it  by  its  less  harsh  quality,  and  by  its  rhythm. 
On  the  following  day  the  presystolic  murmur  was  suppressed ; 
it  was  not  again  heard,  whilst  that  of  systolic  rhythm  continued 
audible  up  to  the  patient's  death. 

The  radial  pulse  was  entirely  suppressed  during  the  last  week 
of  the  patient's  life ;  still  she  continued  to  move  about,  and  de- 
clared she  felt  better.  Two  days  before  her  death,  which  took 
place  on  the  26th  of  January,  she  expectorated  a  large  quantity 
of  dark  blood;  respiration,  at  the  same  time,  fell  to  15  in  the 
minute,  at  which  rate  it  continued  to  the  end.  She  died  coma- 
tose. 
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The  post  mortem  examination  revealed  the  following  condition 
of  organs  :  Both  lungs  were  emphysematous,  and  in  the  apex  of 
each  there  was  an  insulated  and  well  defined  mass  of  very  dark 
effused  blood.  These  portions  of  the  lungs  were  indurated  and 
non-crepitant.  The  bases  of  the  lungs  were  slate-coloured,  and 
contained  some  extravasated  blood ;  and  on  the  surface  of  both 
there  were  several  emphysematous  projections  filled  with  solidi- 
fied blood.  The  pericardium  contained  six  ounces  of  serum. 

The  heart,  especially  on  the  right  side,  was  greatly  distended 
with  dark  clotted  blood ;  it  had  lost  its  natural  figure,  and  be- 
come greatly  expanded  transversely.  The  right  ventricle  was 
considerably  dilated,  and  its  walls  were  slightly  thickened.  The 
right  auriculo-ventricular  opening  was  very  large ;  but  its  valves, 
though  incompetent,  were  healthy,  as  were  likewise  those  of  the 
pulmonary  artery.  The  left  auricle  was  large,  its  walls  were 
much  thickened,  and  the  orifices  of  the  pulmonary  veins  were 
slightly  dilated.  The  left  ventricle  was  rather  below  the  normal 
size ;  its  walls  were  not  thickened.  The  mitral  orifice  was  much 
reduced  in  diameter.  Both  segments  of  the  mitral  valve  were 
thickened  and  united  in  such  a  manner  as  to  form  a  funnel- 
shaped  passage  about  an  inch  and  a-quarter  long,  and  projecting 
into  the  left  ventricle ;  the  opening  at  the  ventricular  end  of  this 
passage  barely  admitted  the  point  of  the  little  finger. 

A  loose  and  pendulous  flake  of  fibrin  was  attached  to  the 
auricular  surface  of  one  of  the  valve-segments,  in  such  a  posi- 
tion that,  cbiring  life,  it  must  have  vibrated  in  the  influx-current 
from  auricle  to  ventricle.*  The  aorta  and  its  valves  were  per- 
fectly sound. 

*  See  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  ii.,  new  series,  1865, 
p.  179.  I  do  not  now  hold  the  opinion  then  expressed,  that  the  vibration  of  this 
shred  of  fibrin  was  the  cause  of  the  presystolic  murmur  mentioned  in  the  report  of 
the  case. 
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Case  CIII. — Rheumatism  ;  Intemperance  ;  Mechanical  Injury  in 
Region  of  Liver ;  Hemorrhoids;  Dyspnoea  and  Lividity  ; 
Rapid  and  Feeble  Pulse;  Anasarca;  Ascites,  and  Pleural 
Effusion  ;  Legs  Punctured ;  Diminished  Secretion  of  Urine  ; 
Ecemoptysis;  Gangrene  of  Feet ;  Death.  Autopsy  :  Ascites; 
Liver  Contracted,  and  in  "Nutmeg"  Condition;  Spleen  Thick- 
ened in  its  Capsule,  and  containing  Masses  of  Mortar-like 
Substance;  Bases  of  Lungs  Congested;  Effusion  into  Pleura 
and  Pericardium ;  Thrombosis  of  Right  Auricle ;  only  two 
Valve-Segments  at  Right  Auriculo-  Ventricular  Orifice ;  Hy- 
pertrophy of  Left  Auricle ;  Great  Contraction,  and  Button- 
hole Figure  of  Mitral  Opening  ;  Aortic  Valves  Slightly  In- 
adequate. 

Jane  G.,  aged  thirty-four  years,  a  native  of  Liverpool,  and  of 
intemperate  habits,  was  received  into  hospital  on  the  26th  of 
January,  1866.  Whilst  crossing  over  to  Dublin,  six  weeks  pre- 
viously, she  was  exposed  to  wet  and  cold  on  the  deck  of  a  steam- 
boat, and  on  her  arrival  her  breathing  was  much  embarrassed, 
and  her  feet  and  legs  became  swollen.  The  poor  woman  in- 
formed me  that  at  the  age  of  thirteen  she  had  an  attack  of  rheu- 
matic fever,  from  which,  however,  she  suffered  no  permanent 
impairment  of  health;  she  occasionally  suffered  from  bleeding- 
haemorrhoids.  Three  years  prior  to  admittance,  she  received 
from  her  husband,  whilst  he  was  drunk,  a  blow  with  the  clenched 
hand  in  the  region  of  the  liver.  She  was  knocked  down  by  the 
blow,  and  suffered  great  pain  in  the  abdomen  for  some  time 
afterwards.  Somewhat  later  she  had  ascites  and  anasarca,  and 
for  the  latter  her  legs  were  punctured.  After  recovery  from  this 
attack  she  felt  her  respiration  permanently  embarrassed. 
•  State  on  admittance :  Face,  especially  lips,  quite  livid,  and 
conjunctivae  injected  with  dark  blood  ;  extremities  cold  and 
livid,  and  feet  and  legs  highly  cedematous  and  tense ;  several 
minute  openings  had  formed  spontaneously  on  the  legs,  most 
probably  in  the  seat  of  former  punctures,  from  which  serum 
freely  exuded.  Pulse  rapid  and  very  feeble,  but  regular.  No 
visible  pulsation  of  arteries  to  be  anywhere  detected.  Urine  re- 
duced to  three  ounces  in  twenty-four  hours,  and  coloured  with 
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bile  pigment.  There  was  partial  effusion  into  both  pleural  cavi- 
ties. 

The  impulse  of  the  heart  was  strong,  and  attended  with  frd- 
missement.  The  apex  pulsated  in  the  normal  position,  and  at  this 
point  two  murmurs  were  audible  ;  viz.,  a  loud  and  harsh  presys- 
tolic murmur,  which  was  immediately  succeeded  by  a  clear  first 
sound,  accompanied  by  a  soft  and  blowing  diastolic  murmur. 
The  former  was  confined  to  the  area  of  the  apex,  whilst  the  latter 
was  derived  from  the  base,  where  it  was  loudest,  and  manifestly 
of  aortic  origin ;  it  was  traceable  upwards  in  the  course  of  the 
aorta  for  a  distance  of  about  two  inches. 

The  liver  projected  considerably  below  the  costal  cartilages ; 
it  was  firm  and  even  on  the  surface.  There  was  considerable 
effusion  of  serum  into  the  peritoneum.  The  patient's  fingers 
were  distorted,  and  the  joints  enlarged,  apparently  from  chronic 
gout. 

The  legs  were  again  punctured,  but  they  yielded  very  little 
serum;  and  on. the  following  day  patches  of  incipient  gangrene 
appeared  upon  the  dorsum  of  either  foot.  The  patient  was  now 
pulseless.  In  the  course  of  the  succeeding  night  she  coughed  a 
good  deal  of  dark  blood,  and  died  at  1.30  A.M. 

The  body  was  examined  thirteen  hours  after  death,  with  the 
following  result :  The  liver  was  contracted,  and  in  the  "  nut- 
meg" condition ;  its  investments,  both  serous  and  fibrous,  were 
much  thickened.  The  spleen  was  of  normal  size ;  its  capside 
was  opaque  and  greatly  thickened,  and  in  its  parenchyma  two 
large  masses  of  a  yellow  putty-like  substance  were  found,  which 
seemed  to  consist  of  fat  and  urate  of  soda;  kidneys  healthy. 
There  was  a  considerable  effusion  of  serum  into  both  pleural 
cavities.  The  bases  of  both  lungs  were  solid,  and  the  investing 
pleuree  were  dense  and  opaque.  The  pericardium  contained  a 
pint  of  straw-coloured  serum,  in  which  a  large  shred  of  false 
membrane  floated  loosely,  having  no  attachment  to  either  sur- 
face. The  heart  appeared  as  if  daubed  over  with  white  paint ; 
it  was,  however,  smooth  and  glistening  on  the  surface,  and  ot 

average  size.  ,  •■ 

The  right  auricle  contained  a  large  thrombus,  which  extenctea 
to  the  auriculo-ventricular  opening,  through  which  it  projected 
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by  a  round  bulbous  extremity;  it  did  not,  however,  extend 
further.  The  right  ventricle  was  scarcely  altered,  but  the  au- 
ricvdo-ventricular  valve  was  bicuspid.  The  left  auricle  was  much 
thickened  and  dilated.  The  left  ventricle  was  rather  reduced  in 
capacity,  but  thickened.  The  mitral  orifice  was  of  a  button-hole 
figure,  and  greatly  reduced  in  size,  scarcely  admitting  the  tip  of 
the  little  finger.  The  mitral  valve  was  thick,  rigid,  and  all  but 
completely  calcified ;  it  projected  into  the  ventricle,  but  the  seg- 
ments lay  evenly  together  so  as  to  close  the  opening.  The 
aortic  valves  were  thick  and  rigid  ;  they  admitted  of  slow  leak- ' 
age  into  the  ventricle  when  water  was  poured  into  the  aorta 
'above  them.  The  lining  membrane  of  the  ascending  portion  of 
the  arch  of  the  aorta  was  red ;  it  was  likewise  dotted  with  yellow 
patches  of  atheroma  in  an  early  stage  of  formation. 

Measurements :  Eight  auricle  normal ;  right  ventricle,  walls 
T6-  of  an  inch  thick  at  apex,  and  f  at  middle ;  left  auricle,  walls 
\  of  an  inch  thick  in  sinus ;  cavity,  measured  from  septum  to 
outer  wall,  1\  inches,  from  superior  wall  to  mitral  valve,  2| 
inches,  from  anterior  to  posterior  wall,  3  inches ;  left  ventricle, 
walls  j^j-  of  an  inch  thick  at  apex,  \  an  inch  at  middle,  and  £  of 
an  inch  at  base  ;  cavity,  measured  from  root  of  mitral  valve  to 
apex,  21  inches,  from  anterior  to  posterior  wall,  1^  inch ;  ascend- 
ing aorta,  1  inch  in  diameter.* 

Case.  CIV. — History  of  Scarlatina;  Cough,  and  Repeated  Hae- 
moptysis ;  Dyspnoea ;  Weak  and  Failing  Pulse ;  Anasarca 
and  Ascites  ;  Apex-point  Displaced  Outwards  :  Presystolic 
and  Systolic  Murmur  ;  Sounds  of  Heart  Sharp  and  Clear  ; 
Sudden  Death.  Autopsy :  General  and  Firm  Adhesion  of 
Pericardium;  Slight  Dilatation  and  Thickening  of  Bight 
Ventricle  ;  Dilatation  of  Tricuspid  Opening  ;  Great  Dilata- 
tion and  Hypertrophy  of  Left  Auricle ;  Extreme  Contraction 
of  Mitral  Orifice  ;  Left  Ventricle  Normal ;  Substance  of  Heart 
Healthy ;  Aorta  of  Small  Calibre,  and  Pink  Internally ; 
Valves  all  Healthy,  except  Mitral. 

Thomas  1ST.,  aged  ten  years,  admitted  February  3rd,  1868. 

*  See  Proceedings  of  the  Pathological  Society  of  Dublin,  new  series,  vol.  iii.,  parti, 
p.  22. 
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Five  years  previously,  lie  had  scarlatina,  and  spat  blood.  When 
admitted,  he  had  cough  with  mucous  expectoration ;  respiration 
was  quick,  and  the  pulse  was  scarcely  perceptible.  He  spat 
blood  about  once  every  three  weeks,  the  haemoptysis  continuing 
three  days,  and  being  always  attended  with  considerable  allevia- 
tion of  his  suffering.  The  most  urgent  symptoms  were  weakness; 
and  shooting  pain  in  the  region  of  the  heart ;  and  the  chief  phy- 
sical sign  was  presystolic  murmur  at  the  apex,  which  pulsated 
immediately  inside  the  nipple-line.  He  remained  under  treat- 
ment till  the  9th,  when  he  was  discharged  at  his  own  request, 
much  relieved,  but  without,  any  change  of  the  apex-murmur. 
The  patient  presented  himself  at  the  hospital  on  the  17th  of 
February,  and  again,  on  the  23rd  of  March. 

On  the  latter  occasion  the  following  note  was  made  :  Eadial 
pulse  not  perceptible;  cardiac  pulsations  120  in  the  minute; 
respirations  36.  There  has  been  no  haemoptysis  for  the  last  few 
days;  but  it  may  be  brought  on  at  once  by  exertion,  such  as  fid- 
dling with  carpenter's  tools,  to  which  he  is  much  addicted.  Cough 
continues  through  the  night,  and  almost  entirely  prevents  sleep. 
Appetite  failing,  and  stomach  irritable ;  chest  prominent,  and 
supra-  clavicular  fossa  obliterated.  Both  a  presystolic  and  a 
systolic  murmur  are  now  audible  at  the  apex,  which  pulsates  in 
the  nipple-line.  To  have  a  sinapism  to  chest,  and  an  anodyne 
expectorant.  He  continued  to  spit  blood  in  large  quantity,  and 
was  re-admitted  on  the  22nd  of  June.  He  was  then  in  a  state 
of  unconsciousness ;  his  face  puffed  and  pallid,  lips  livid,  and  no 
pulse  perceptible  at  the  wrists. 

He  was  universally  anasarcous  ;  the  abdomen  was  distended 
with  liquid,  and  there  was  strong  and  heaving  pulsation  of  the 
carotids  on  both  sides.     Eespiration  was  accompanied  witn 
coarse  crepitus.    Precordial  dulness  was  extended,  and  the  im- 
pulse of  the  heart  was  prolonged  and  heaving.    At  the  apex,  a 
faint  but  rough  presystolic  murmur  was  heard;  it  was  followe 
by  a  sharp  clicking  first  sound.    The  second  sound  was  hearo 
at  the  apex  after  every  second  or  third  pulsation  only;  it* 
clear,  but  less  sharp  than  the  first  sound.     To  have,  t  in 
daily,  a  draught  containing  TTU  of  chloric  ether,  spirit  of  nitiou 
ether,  and  aromatic  spirit  of  ammonia  respectively;  wine,, 
light  nourishment. 
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25th.  He  died  suddenly  at  1  o'clock  to-day.  The  body  was 
examined  the  following  morning.  The  pericardium  was  uni- 
versally and  firmly  united  to  the  heart  by  old  adhesion.  The 
right  ventricle  was  thickened  and  dilated,  and  the  tricuspid 
orifice  enlarged.  The  left  auricle,  especially  the  appendix,  was 
greatly  dilated  and  thickened.  The  left  ventricle  was  small,  and 
normal  as  to  thickness  of  walls ;  its  substance  was  firm. 

The  mitral  orifice  was  reduced  to  the  size  of  the  barrel  of  a 
goose-quill ;  the  valves  were  adherent,  except  in  the  centre, 
where  an  oval  opening  of  the  above  mentioned  size  existed  ;  the 
edges  of  this  opening  were  seamed  and  regular. 

The  aorta  was  small,  and  its  lining  membrane  was  of  a  pink 
colour  which  was  not  removable  by  washing;  the  aortic  and 
pulmonary  valves  were  healthy  and  competent. 

Case  CV. — Fright  after  Child-birth,  followed  by  Jaundice  ;  Hae- 
moptysis ;  Presystolic  Fremitus  and  Murmur ;  Reduplication 
of  both  Sounds  of  Heart ;  Intercurrent  Pericarditis;  Typhus 
Fever;  Death.  Autopsy:  Hydro-pericarditis,  and  Roughen- 
ing of  Surface  of  Heart  by  Recently  Effused  Lymph  ;  En- 
largement of  Heart ;  Dilatation  of  Tricuspid  Opening  ;  Di- 
latation and  Thickening  of  Left  Auricle  ;  Great  Narrowing 
of  Mitral  Orifice,  and  Thickening  of  Valves  and  of  Tendinous 
Chords;  Liver  Olive-Coloured  and  Fatty  ;  Biliary  Ducts  Di- 
lated, but  not  Obstructed  ;  Scirrhus  of  Pancreas. 

Maria  F.,  aged  thirty  years,  admitted  June  18th,  1868 ;  has 
had  one  child,  which  is  five  months'  old.  One  month  after  con- 
finement she  was  frightened  by  the  abrupt  entrance  of  a  strange 
man  into  her  room  whilst  she  was  in  bed.  Tour  days  after  this 
occurrence  her  friends  noticed  that  she  was  jaundiced.  The  jaun- 
dice was  not  attended  with  pain,  nor  was  it  preceded  by  illness 
of  any  kind.  She  is  now  deeply  jaundiced,  of  a  dark  olive  colour; 
urine  deeply  tinged  with  bile  pigment,  and  not  abundant.  No- 
thing noticeable  in  region  of  liver,  except  some  slight  tenderness 
in  scrobiculis  cordis.  At  the  apex  of  the  heart  a  soft  systolic 
murmur  is  audible  ;  at  the  left  base  both  sounds  are  double,  but 
no  murmur  is  to  be  heard  here. 
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June  19th.  Urine  loaded  with  bile,  but  less  deeply  coloured 
than  formerly.  Harley's  test  for  bile  acids  gave  a  dark  opaque 
stratum,  not  purple.  Has  been  taking  blue  pill,  taraxacum,  and 
dried  soda ;  also  nitro-muriatic  acid  in  infusion  of  chiretta. 

Jidy  1st.  Pulse  96,  of  good  volume,  and  regular.  For  the 
last  week  there  has  been  less  of  the  colouring  matter  of  bile  in 
the  urine ;  complains  of  a  "  fluttering"  at  pit  of  stomach.  On 
making  a  careful  examination  of  the  heart  to-day,  I  discovered 
a  very  distinct  and  characteristic  presystolic  murmur  at  the 
apex.  It  is  somewhat  rough,  and  faintly  audible  for  a  short  dis- 
tance to  the  right ;  both  sounds  are  double,  but  not  very  dis- 
tinctly so  at  the  base ;  impulse  of  heart  in  normal  situation. 

11th.  Admits  she  spat  a  little  blood,  but  only  once,  about 
three  weeks  prior  to  admittance.  She  experiences  a  sensation 
in  the  skin  as  if  "  mill-dust  were  sprinkled  over  her" ;  last  night 
she  had  a  sharp  stinging  pain  in  the  region  of  the  heart. 

On  July  27th  the  patient  was  attacked  with  acute  pain  in  the 
head,  accompanied  with  general  febrile  symptoms.  There  was 
tumultuous  action  of  the  heart,  and  a  single,  loud,  grating  sound 
at  the  apex,  which  masked  the  previous  murmur.  She  was  at 
once  put  under  mercurial  treatment ;  a  leech  was  applied  to  the 
precordium,  and  followed  by  a  succession  of  warm  poultices. 

August  3rd.  Her  condition  was  as  follows  :  viz.,  Pulse  108, 
with  occasional  intermissions  for  the  first  time.  No  increase  in 
extent  of  precordial  dulness.  At  apex,  a  distinct  frottement  was 
perceptible  by  the  hand,  and  here  a  loud  jarring  and  superficial 
murmur  was  heard,  synchronous  with  the  second  sound,  but  like- 
wise covering  the  greater  part  of  the  long  pause;  it  masked 
effectually  the  endocardial  murmur  previously  heard.  At  a  short 
distance  to  the  right  a  presystolic  murmur  was  faintly  heard, 
manifestly  by  transmission.  No  friction  or  other  abnormal  sound 
heard  in  this  situation,  both  cardiac  sounds  being  here  normal. 
The  grating  sound  was  transmitted  into  axilla  from  apex,  but 
with  progressively  decreasing  distinctness. 

I  left  town  on  the  evening  of  August  the  3rd,  and  did  not 
again  see  the  patient  till  the  11th.  She  had,  in  the  interim,  con- 
tracted typhus  fever  of  a  most  virulent  character.  The  maculffi 
were  large  and  dark,  and  interspersed  with  petechias.  When 
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visited  her  she  was  comatose ;  pulse  rapid  and  feeble.  She  died 
in  the  afternoon,  and  on  the  following  day  (the  12th)  the  body 
was  examined. 

The  pericardium  contained  nearly  a  pint  of  serum.  The  heart 
weighed  eleven  and  a-half  ounces.  The  inferior  surface  of  the 
right  ventricle  was  somewhat  rough  and  granulated.  The  right 
chambers  were  normal,  but  the  tricuspid  orifice  was  greatly 
dilated,  admitting  four  fingers  introduced  edgewise.  The  left 
auricle  was  dilated  and  thickened.  The  mitral  orifice  was  sur- 
rounded by  a  dense  white  cartilaginous  rim,  formed  by  the 
altered  valves ;  it  was  circular  in  figure,  and  admitted  only  the 
tip  of  the  little  finger.  The  left  tendinous  chords  were  thick- 
ened, shortened,  and  very  rigid.  The  left  ventricle  was  normal. 
The  liver  was  of  the  ordinary  size,  of  a  deep  olive  colour,  soft, 
and  lardy,  and  easily  broken  down  with  the  finger;  the  gall 
bladder  was  contracted  and  empty.  The  hepatic,  cystic,  and 
common  biliary  ducts  were  greatly  dilated ;  the  latter  readily 
admitted  the  end  of  the  thumb,  but  the  entrance  into  the  duo- 
denum was  not  obstructed.  The  head  of  the  pancreas  was 
enlarged  and  hardened ;  it  was  dense  and  rigid  on  section* 


Case  CVI— Mechanical  Injury  of  the  Chest ;  Subsequent  and 
Repeated  Attacks  of  Dyspnoea,  Palpitation  and  Collapse;  In- 
tercurrent Congestion  of  the  lungs,  and  Haemoptysis;  Pre- 
systolic, and  Subsequently  Systolic  Murmur  at  tlie  Apex  of  the 
Heart;  Soft  Systolic  Murmur  at  the  Xiphoid  Cartilage; 
Variola;  Pericarditis;  Thrombosis  of  the  Heart  and  Sudden 
Death.  Autopsy:  Congestion  of  the  Lungs ;  Partial  Pericar- 
ditis^ Enlargement  of  the  Heart  by  Hypertrophy  and  Di- 
latation of  the  Right  Ventricle  ;  Thrombosis  of  the  Right 
Chambers;  Hypertrophy  and  Dilatation  of  the  left  Auricle; 
Great  Contraction  of  the  Mitral  Orifice;  Left  Ventricle  Nor- 
mal. 

Eobert  McB.,  aged  fourteen  years,  and  healthy  looking,  was 
received  mto  hospital  on  the  3rd  of  September,  1867.    He  had 

dJ;T  thiS  ^  precedinS  case>  *™  Proceeding  of  the  Pathological  Society  of 
"Mm,  newsenea,  vol.  iv.,  parti.,  p.  18.  J 
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enjoyed  good  health;  had  not  had  rheumatism,  nor  had  he  been 
otherwise  seriously  ill  up  to  a  year  previous  to  date  of  admit- 
tance, when  he  was  thrown  from  a  pony  in  the  street,  and  the 
animal  trod  upon  his  chest.  This  accident  was  followed  by 
great  pain  in  the  chest  ;  also  by  dyspnoea  and  expectoration  of 
florid  blood. 

After  a  short  respite,  he  resumed  his  duties  as  light  porter 
in  a  grocer's  shop,  and  for  the  succeeding  eight  months  enjoyed 
comparatively  good  health.  He  was  then  suddenly  attacked 
with  dyspnoea  and  palpitation  of  so  severe  a  character  that  he 
was  obliged  to  sit  down  in  the  street.  Seizures  of  a  similar 
kind  occurred  from  time  to  time;  and,  in  one  of  unusual 
severity,  which  occurred  on  the  day  of  admittance,  he  fell  down 
in  the  street,  and  was  carried  to  the  hospital  in  a  state  of  col- 
lapse. 

When  admitted,  he  was  cold  and  pallid,  the  lips  and  extremi- 
ties were  livid,  and  respiration  was  rapid  and  oppressed;  the 
heart  pulsated  tumultuously ;  the  radial  pulse  was  150,  and  very 
weak. 

On  the  following  morning  (4th)  I  examined  him  for  the  first 
time.    His  condition  was  then  as  follows  :  Pulse  84,  and  quite 
regular.   Eespiration  24.  He  was  still  pale,  but  quite  conscious; 
the  lips  were  livid ;  the  chest  was  resonant  throughout,  and  res- 
piration was  everywhere  normal.    The  external  jugular  veins 
pulsated  synchronously  with  ventricular  systole.  The  impulse  of 
the  heart  was  strong;  the  apex  pulsated  in  the  normal  position, 
and  with  ordinary  force.    At  the  apex-point  a  presystolic  mur- 
mur existed,  of  so  typical  a  character  as  to  warrant,  on  the  in- 
stant, the  diagnosis  of  mitral  narrowing.    Both  sounds  of  the 
heart  were  distinctly  pronounced,  and  quite  clear.    At  the  base 
of  the  xiphoid  cartilage  a  loud  bellows-murmur  of  systolic  rhythm 
was  heard ;  it  was  traceable  for  two  inches  upwards  m  the  course 
of  the  aorta.    Beneath  the  spine  of  the  left  scapula  the  presys- 
tolic murmur,  and  also  both  sounds  of  the  heart,  were  heard. 
The  second  sound  was  slightly  intensified  in  the  pulmonary  ar- 
tery.   His  condition  improved  so  much  that  he  was  discharged 
at  the  end  of  a  month,  free  from  all  urgent  symptoms  1M 
treatment  consisted  in  the  application  of  two  leeches  to  the  pie 
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cordium,  and  the  administration  of  infusion  of  the  American  wild 
cherry,  oviiss,  with  5ij  of  chloric  ether  and  of  aromatic  spirit  of 
ammonia,  respectively ;  a  tablespoonful  to  be  taken  thrice  daily. 
In  the  event  of  a  paroxysm  of  dyspnoea  occurring,  a  draught  was 
to  be  given,  consisting  of  3ss  of  compound  spirit  of  ether,  and 
TT(_x  of  chlorodyne,  in  Ej  of  camphor  water. 

He  had  no  return  of  paroxysmal  dyspnoea  after  the  first  even- 
ing of  his  sojourn  in  hospital ;  but  he  spat  blood  repeatedly.  On 
one  occasion  his  pulse  fell  to  60.  Before  his  discharge,  the  mur- 
mur at  the  ensiform  cartilage  had  ceased  to  be  audible. 

He  was  again  admitted  on  the  27th  of  November,  under  Dr. 
Hughes.    In  the  interim,  he  had  repeatedly  spat  blood. 

He  next  presented  himself  on  the  1st  of  May,  1868.  Haemop- 
tysis then  occurred  whenever  he  walked  quickly ;  he  could  lie 
only  on  the  right  side ;  the  second  sound  was  double  at  base, 
otherwise  the  physical  signs  were  as  last  noted. 

During  the  remainder  of  the  year  1868  he  was  re-admitted 
several  times  for  acute  congestion  of  the  lungs  with  bronchitis. 
In  these  attacks  he  suffered  from  great  dyspnoea,  and  spat  blood 
repeatedly;  but  when  relieved,  as  he  usually  was,  by  a  short 
course  of  treatment,  including  tincture  of  the  perchloride  of  iron 
with  digitalis,  he  was  able  to  resume  his  work  as  a  porter. 

The  intervals  between  his  admissions  varied  from  weeks  to 
months,  the  longest  having  been  from  May,  1868,  to  August, 
•1869.  During  these  intervals  he  occasionally  reported  himself 
at  the  hospital,  but  enjoyed  moderately  good  health,  and  was 
able  to  perform  his  duties,  which  were  sometimes  laborious. 

When  he  came  under  my  care  in  August,  1869,  the  apex  of 
the  heart  was  displaced  to  the  left,  and  occupied  a  position  in  the 
nipple-line.  A  presystolic  murmur,  more  harsh  than  previously, 
existed  at  the  apex.  A  systolic  murmur  was  likewise  audible  in 
the  same  situation.  After  a  short  course  of  treatment,  his  health 
improved,  and  he  left  hospital  to  resume  his  work. 

He  was  subsequently  admitted  on  the  2nd  of  October,  1869, 
on  the  29th  of  June,  1870,  and  on  the  12th  of  May,  1871.  On 
these  several  occasions  he  was  suffering  from  acute  pulmonary 
congestion,  with  haemoptysis,  from  which,  as  previously,  he  ob- 
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taiued  prompt  and  complete  relief  under  rest  and  ordinary  treat- 
ment. 

He  was  admitted  for  the  last  time  in  the  early  part  of  No- 
vember, 1871.  His  most  urgent  symptoms  then  were  cough  and 
dyspnoea.  Whilst  in  hospital  he  had  two  attacks  of  angina  pec- 
toris, which  were  of  the  most  aggravated  character  and  nearly 
fatal ;  he  was  then  suffering  from  dyspnoea,  which  was  associ- 
ated with  congestion  of  the  lungs,  and  bronchitis.  The  apex  of 
the  heart  pulsated  rather  feebly  half  an  inch  outside  the  nipple- 
line,  and  in  the  sixth  intercostal  space.  The  presystolic  murmur 
was  now  masked  by  a  loud  systolic  murmur,  which  was  diffused 
over  the  entire  front  of  the  chest,  but  was  not  transmitted  into 
the  carotids. 

His  general  health  was  much  improved,  and  he  was  about  to 
be  discharged  on  the  4th  of  December,  when,  unfortunately,  lie 
contracted  smallpox,  some  cases  of  which  were  then  in  the  hospi- 
tal. For  two  days  he  progressed  favourably,  having  been  success- 
fully vaccinated  in  childhood,  and  his  arm  presenting  two  well- 
formed  scars.  The  eruption  was  discrete,  and  attended  with  very 
slight  fever ;  it  was  out  on  the  third  day,  and  on  the  fifth  day 
the  pustules  were  full.  In  short,  the  case,  as  one  of  variola,  was 
in  every  respect  of  the  mildest  character.  On  the  evening  of  the 
9th  (fifth  of  the  disease),  he  was  suddenly  attacked  with  dysp- 
noea and  faintness ;  and,  when  I  visited  him  on  the  following 
morning,  he  was  very  weak  and  breathed  with  great  difficulty. 
The  face  was  congested,  the  cervical  veins  turgid,  respiration  of 
a  gasping  character,  and  the  pulse  small,  but  regular;  the  car- 
diac phenomena  were  as  last  noted. 

Examination  of  the  chest  afforded  no  satisfactory  explanation 
of  the  unfavourable  change  which  had  taken  place ;  the  lungs 
were  slightly  congested  at  the  base,  but  respiration  was  every- 
where audible,  and  expectoration  was  free,  and  of  the  character 
usual  in  chronic  catarrh. 

He  continued  in  this  state  till  the  15th,  propped  up  m  bed, 
moaning  and  gasping  for  breath.  On  the  morning  of  that  day 
he  died  suddenly,  and  without  a  struggle,  after  getting  into  bed 
from  the  night  chair. 

The  body  was  examined  twelve  hours  after  death.    The  lunD 
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were  voluminous  and  congested,  especially  at  the  base,  but  no 
extravasation  had  anywhere  occurred  ;  both  apices  were  at- 
tached to  the  chest-wall  by  old  adhesions ;  a  few  cicatrices 
existed  in  the  left  apex,  and  the  internal  surface  of  that  lung 
was  firmly  attached  to  the  pericardium.  The  sac  of  the  peri- 
cardium contained  no  liquid,  but  its  lining  membrane  was  rough 
on  the  right  side  from  recent  effusion  of  lymph,  and  the  corres- 
ponding portion  of  the  surface  of  the  right  auricle  exhibited  a 
similar  condition.  I  believe  this  was  the  result  of  pericarditis 
developed  in  the  course  of  the  variola.  The  heart  was  large, 
weighing  eighteen  ounces  and  three-quarters ;  the  right  ventricle 
was  hypertrophied  and  dilated ;  it  formed  the  greater  portion  of 
the  apex  of  the  heart.  Both  the  right  chambers  were  quite  full 
of  decolorized  fibrin,  which  adhered  firmly  to  the  internal  surface 
of  the  auricle,  thence  passing  through  the  tricuspid  orifice  into 
the  ventricle.  This  was,  no  doubt,  the  immediate  cause  of  death. 
The  thrombus  had  been  forming  for  some  days  previously,  most 
probably  from  the  9th,  when  the  unfavourable  change  above 
noticed  took  place,  and  afforded  the  only  rational  explanation 
of  the  subsequent  symptoms  and  the  sudden  death. 

The  left  auricle  was  dilated  and  thickened,  and  the  orifices  of 
the  pulmonary  veins  were  much  enlarged.  The  left  auriculo- 
yentricular  opening  was  reduced  to  the  size  of  the  point  of  the 
index  finger ;  it  was  funnel-shaped,  opening  into  the  ventricle 
by  a  slit-like  aperture,  and  formed  by  the  thickened  segments  of 
the  mitral  valve.  The  anterior  segment  was  of  cartilaginous  con- 
sistence at  the  base,  and  the  passage  was  smooth  throughout ; 
the  papillary  muscles  and  tendinous  chords  were  not  hypertro- 
phied. 

The  aortic  and  pulmonic  valves  were  healthy,  and  the  left 
ventricle  was  strictly  normal  as  to  capacity  and  thickness. 

The  systolic  bellows-murmur  heard  at  the  ensiform  cartilage  on 
the  4th  of  September,  1867,  and  repeatedly  afterwards,  but  coin- 
ciding on  every  occasion  with  systolic  pulsation  of  the  jugular 
veins,  was  most  probably  due  to  tricuspid  reflux.  This  is  a  phe- 
nomenon of  very  rare  occurrence  from  simple  engorgement  of 
the  right  ventricle.  The  murmur  of  the  same  rhythm  and 
quality  which  was  subsequently  developed  at  the  apex,  must 
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have  resulted  from  mitral  regurgitation.  The  displacement  of 
the  apex  of  the  heart  to  the  left  was  due  to  hypertrophy  with 
dilatation  of  the  right  ventricle.* 

Case  CYII. — History  of  Acute  Rheumatism;  Cough  and  Hce- 
moptysis;  Orthopnoea  and  (Edema;  Paroxysmal  Dyspnoea; 
Irregularity  of  Pulse  ;  Albuminuria;  Epigastric  Tenderness, 
and  Extension  of  Hepatic  Dulness ;  Pulmonary  (Edema ; 
Displacement  of  Apex  of  Heart  Outwards ;  Presystolic  Fre- 
mitus; Presystolic  and  Systolic  Murmur  at  Apex;  Presystolic 
Murmur  likewise  Audible  at  Left  Margin  of  Sternum ;  Sys- 
tolic Murmur  at  Xiphoid  Cartilage;  Death  by  Slow  Asphyxia. 
Autopsy:  Serous  Effusion  into  the  Pericardium;  Enlarge- 
ment of  Heart ;  Thrombosis  of  Eight  Chambers ;  Dilatation 
and  Hypertrophy  of  Eight  Auricle ;  Slight  Hypertrophy  of 
Bight  Ventricle;  Thickening  of  Tricuspid  Valve,  and  Con- 
striction of  Orifice  ;  Dilatation  and  Hypertrophy  of  left 
Auricle;  Great  Constriction  of  Mitral  Orifice;  Thickening 
of  Papillary  Muscles  and  Tendinous  Chords  ;  Left  Ventricle 
Thinned  at  Apex,  but  otherwise  Normal ;  Aorta  Reduced  in 
Size,  Hypercemic  Internally,  its  Valves  Thick  and  Slightly 
Incompetent 

Patrick  McD.,  aged  twenty-three  years,  a  shoemaker,  was  ad- 
mitted into  the  Mater  Misericordias  Hospital  on  the  22nd  of 
July,  1870.  He  had  had  rheumatic  fever  twice ;  viz.,  at  the  ages 
of  nine  and  thirteen  years  respectively,  and  had  been  partially 
invalided  for  the  last  nine  months.  Five  weeks  anterior  to  the 
date  of  admittance  he  began  to  cough ;  he  then  spat  blood  for  a 
week ;  three  weeks  later  his  feet  began  to  swell,  and  for  the  last 
week  dyspnoea  had  been  so  urgent  that  he  could  not  lie  down. 

When  admitted  he  was  pale,  but  with  a  malar  blush.  He  suf- 
fered from  aggravated  dyspnoea,  which  was  occasionally  paroxys- 
mal. Kespiration  was  48.  Pulse  arythmically  irregular,  varying 
from  96  to  108,  and  very  weak;  feet  and  legs  greatly  swollen; 
tongue  clean  and  moist,  but  livid.    Urine  passed  in  small  quan- 

*  See  Proceedings  of  Pathological  Society,  new  series,  vol.  v.,  part  i.,  p.  H. 
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tity,  1'020  in  sp.  gr.,  and  containing  a  good  deal  of  albumen. 
The  liver  was  enlarged  in  both  lobes,  descending  about  two 
inches  below  the  umbilicus,  and  tender  to  pressure.  There  was 
oedema  of  both  lungs, 

The  apex  of  the  heart  pulsated  in  the  sixth  intercostal  space, 
two  and  a-half  inches  outside  the  nipple-line.  Here,  a  presys- 
tolic fremitus  was  perceptible ;  a  coarse  and  jarring  presystolic 
murmur  was  audible  in  the  same  situation,  whilst  the  first 
sound  was  faint,  and  associated  with  a  soft  but  feeble  murmur. 

At  the  xiphoid  cartilage,  a  soft  systolic  murmur,  somewhat 
metallic  in  quality,  was  heard ;  it  was  faintly  propagated  in 
the  course  of  the  aorta,  but  was  not  audible  in  the  neck.  The 
second  sound  was  sharp  at  the  base ;  it  was  not  double,  nor  was 
it  accentuated  in  the  pulmonary  artery.  Tincture  of  nux  vomica 
and  quinine  were  prescribed,  and  the  chest  was  dry-cupped.  No 
improvement,  however,  took  place,  and  the  patient  died  on  the 
27th. 

On  examination  of  the  body,  half  a  pint  of  serum  was  found 
in  the  pericardium,  together  with  a  few  flakes  of  unattached 
fibrin.  The  heart  was  enlarged,  globular  in  figure,  and  weighed 
seventeen  and  a-half  ounces ;  the  visceral  pericardium  was  thick- 
ened, opaque,  and  rough  on  the  posterior  surface  of  the  right 
auricle,  and  to  a  slight  extent  also  on  the  anterior  surface  of  the 
right  ventricle.  Two  long  and  pendulous  flakes  of  fibrin  adhered 
to  the  left  apex.  The  root  of  the  pulmonary  artery  was  highly 
vascular  and  opaque  on  the  external  surface. 

The  right  chambers  contained  a  good  deal  of  decolorized  fibrin. 
It  extended  from  the  auricular  appendix,  which  was  filled  with  it, 
through  the  tricuspid  orifice,  and  into  the  right  ventricle ;  it  did 
not,  however,  enter  the  pulmonary  artery. 

The  tricuspid  orifice  was  reduced  to  the  size  of  the  tip  of  the 
middle  finger ;  it  was  ovoid  in  figure,  and  bounded  by  the  co- 
herent valve-segments.  These  latter  were  greatly  thickened,  but 
smooth  and  white,  as  were  likewise  the  tendinous  chords ;  the 
papillary  muscles  were  thickened. 

The  right  auricle  was  dilated  and  somewhat  hypertrophied ; 
the  right  ventricle  was  normal  as  to  size,  but  thickened;  the 
pulmonary  artery  and  its  valves  were  normal.    The  left  auricle 


934      DISEASES  OF  THE  LINING  MEMBRANE  OF  THE  HEART. 

was  greatly  dilated,  and  the  segments  of  the  mitral  valve  were 
united  and  thickened,  and  the  mitral  opening  was  converted 
into  a  slit  which  admitted  only  the  point  of  the  index  finder  • 
it  presented  some  calcareous  patches  on  the  auricular  aspect' 
ine  left  papillary  muscles  and  tendinous  chords  were  likewise 
hypertrophied,  but  smooth.  The  left  ventricle  was  altered  only 
in  a  very  slight  degree;  it  was  dilated  and  thinned  at  the  apex 

The  aorta  was  remarkably  small  in  calibre;  if  was  crimson- 
red  internally ;  the  aortic  valves  were  slightly  thickened  and  in- 
competent, but  even  and  smooth  on  the  surface. 

CASE  CVIII.— History  of  Rheumatism  ;  Sudden  Right  Hemi- 
plegia and  Aphasia  ;  Rapid,  Weal,  and  Feeble  Pulse  ;  No 
Cardiac  Murmur;  Death  by  Exhaustion.  Extensive  Soften- 
ing of  the  Left  Anterior  Lobe  of  the  Cerebrum  ;  No  Embolus 
Detected;  Mitral  Orifice  Greatly  Contracted  by  Cohesion  of 
the  Valve-Segments;  Left  Auricle  Dilated  and  Thickened; 
Left  Ventricle  Normal. 

Jane  Q.,  aged  forty-seven  years,  was  admitted  into  hospital  on 
the  17th  of  March,  1866.  She  had  had  a  few  attacks  of  rheuma- 
tism, but  otherwise  she  had  been  healthy  up  to  the  28th  Decem- 
ber, 1865. 

On  the  night  of  the  27th  December  she  retired  to  rest  in  her 
usual  state  of  health,  and  on  the  following  morning  it  was  found 
that  she  had  lost  the  use  of  the  right  arm  and  leg,  and  of  the 
corresponding  side  of  the  face ;  she  had  also  lost  the  power  of 
speech. 

At  the  date  of  her  admittance,  there  was  complete  motor  para- 
lysis of  the  right  arm,  and  partial  paralysis  of  the  right  leg;  she 
dragged  the  leg  in  walking,  and  she  was  barely  able  to  draw  it 
up  and  extend  it  when  in  bed.  The  sphincters  were  not  para- 
lysed, nor  was  sensibility  in  either  limb  affected.  The  features 
were  drawn  towards  the  left  side,  and  the  tongue  was  protruded 
to  the  right. 

The  patient  was,  however,  capable  of  closing  both  eyes,  of 
corrugating  the  forehead,  and  of  moving  the  tongue  to  the  left 
side  when  directed  to  do  so.    She  could  swallow,  and  was 
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quite  intelligent,  but  unable  to  utter  a  word  beyond  "yes"  and 
"no."  She  moaned  incessantly.  The  pupils  were  normal  and 
equal  in  size.  The  pulse  at  the  wrist  could  not  be  registered. 
The  heart  pulsated  at  the  rate  of  160,  very  feebly  and  irregu- 
larly. Both  cardiac  sounds  were  morbidly  clear,  and  extensively 
transmitted  over  the  chest ;  there  was  no  cardiac  murmur. 

On  the  evening  of  the  20th  of  March,  the  right  side  of  the  face 
became  flushed,  its  temperature  rose,  and  it  throbbed  perceptibly, 
whilst  the  left  side  remained  pale  and  cold. 

She  died  on  the  24th,  having  suffered  much  during  the  pre- 
ceding few  days. 

The  body  was  examined  twenty-four  hours  after  death.  The 
brain  was  of  normal  consistence  and  apparently  healthy,  with 
the  following  exception :  The  anterior  lobe  of  the  left  hemis- 
phere was  much  reduced  in  volume,  of  a  light-yellow  colour,  and 
semi-diffluent ;  its  convolutions  and  sulci  were  effaced,  and  the 
left  olfactory  convolution  and  bulb  were  softened  and  enlarged, 
the  former  having  become  cylindrical,  and  been  brought  to  the 
surface  of  the  brain  by  obliteration  of  the  sulcus.  The  brain  ex- 
hibited no  trace  of  haemorrhage  or  of  inflammation,  and  no  plug 
was  found  in  any  of  the  cerebral  vessels.  The  second  and  third 
left  frontal  convolutions  were  disorganized,  as  were  likewise  the 
left  orbital  convolutions. 

The  left  auricle  of  the  heart  was  enlarged  and  thickened  ;  the 
mitral  orifice  was  greatly  contracted  by  cohesion  of  the  valve- 
segments  ;  it  admitted  only  the  tip  of  the  index  finger.  The  left 
ventricle  was  normal. 

No  cardiac  murmur  whatever  was  detected  in  this  case.  The 
patient  was  seven  days  under  observation,  but  during  the  whole 
of  that  period  her  weakness  was  extreme. 
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CASE  CIX.— Palpitation  and  Cardialgia;  (Edema;  Hcemoptysis ; 
Feeble  and  Irregular  Pulse;  Presystolic  and  Systolic  Mur- 
mur at  Apex  of  Heart,  the  former  Suspended  for  Eighteen 
Days;  General  Serous  Effusion ;  Death.  Autopsy:  Enlarge- 
ment of  Heart,  and  Fatty  Growth  on  its  Surface;  Dilatation 
of  Bight  Auriculo-  Ventricular  Orifice ;  Thrombosis  of  Right 
Chambers;  Great  Contraction  of  Mitral  Opening ;  Dilatation 
and  Hypertrophy  of  Left  Auricle;  Left  Ventricle  Normal; 
Aortic  Valves  Healthy  and  Competent ;  Extensive  Sangui- 
neous Infarction  of  the  Lungs;  Disfigurement  of  the  Liver  by 
Early  Tight  Lacing. 

Jane  McG.,  aged  fifty  years,  was  received  into  hospital,  June 
1st,  1866.  She  had  not  had  rheumatism.  Two  years  previously, 
after  suffering  much  anxiety,  she  experienced,  for  the  first  time,' 
palpitation  and  pain  in  the  region  of  the  heart ;  her  feet  and  legs 
had  recently  become  swollen. 

At  the  date  of  admittance,  her  condition  was  the  following :  ' 
Eadial  pulse  not  perceptible ;  slight  oedema  at  outer  ankles  ;  ex- 
tremities cold  and  livid;  liver  much  enlarged  and  prominent,  but 
even  on  the  surface ;  it  descended  nearly  to  the  umbilicus  ;  she 
had  not  had  jaundice ;  respiratory  sounds  were  normal,  with  the 
addition  of  coarse  muco- crepitus  over  base  of  right  lung.  The 
action  of  the  heart  was  remarkably  irregular,  and  at  the  rate  of 
150  in  the  minute ;  impulse  strong  and  labouring,  thus  contrasting 
very  strikingly  with  the  radial  pulse.  Both  cardiac  sounds  were 
clear  and  ringing ;  they  were  extensively  transmitted  over  the 

front  of  the  chest,  especially  in  the  course  of  the  aorta,  and  were 

unattended  with  murmur. 

On  the  following  day  the  pulse  was  perceptible  at  the  wist, 

but  less  distinct  on  the  right  than  on  the  left  side ;  it  was  84  in 

the  minute.   Ordered  a  tonic,  consisting  of  iron  and  chloric  ether, 

with  infusion  of  quassia. 

June  10th.    CEdenia  of  lower  limbs  much  increased  ;  orthop- 

ncea  ;  congestion  of  base  of  left  lung.     To  have,  every  sixth 

hour,  a  draught  consisting  of  tincture  of  digitalis,  V\y ;  spirit  of 
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juniper,  3j ;  and  camphor  water,  5j.   To  be  dry-cupped  over  left 
base. 

On  the  15th,  a  wiffing  systolic  murmur  was  heard  at  the  left 
apex ;  it  was  not  audible  elsewhere.  The  second  sound  was  in- 
tensified in  the  pulmonary  artery.  The  base  of  the  left  lung  was 
dull,  and  yielded  feeble  respiratory  sound  with  crepitus.  There 
had  been  slight  haemoptysis  in  the  course  of  the  preceding  night. 
The  legs  were  somewhat  swollen,  and  the  patient  complained  of 
a  stabbing  pain  below  the  left  nipple.  To  have  an  opiate  plaster 
applied  there. 

On  the  19th,  a  grating  murmur  was  heard  at  the  apex ;  it  pre- 
ceded the  first  sound  immediately,  occupying  the  latter  part  of 
the  diastolic  pause.  Tour  days  previously  I  had  inferred,  from 
the  general  condition  of  the  patient,  the  probable  existence  of  mi- 
tral narrowing,  and  mentioned  my  impression  to  the  clinical 
class ;  but  I  did  not  venture  upon  a  positive  diagnosis  in  the 
absence  of  the  pathognomonic  murmur,  which  was  only  heard  for 
the  first  time  on  the  19th.  On  that  day  an  affirmative  diagnosis 
of  mitral  contraction  was  made. 

On  the  21st,  the  pulse-rate  being  114,  the  respiration  30,  and 
the  action  of  the  heart  very  irregular,  a  systolic  murmur  was 
alone  heard  at  the  apex.  On  the  22nd,  this  was  no  longer 
audible,  whilst  a  harsh  presystolic  murmur  was  heard  at  inter- 
vals. The  heart  acted  irregularly,  both  in  regard  to  force  and 
rhythm  ;  it  contracted  spasmodically  and  with  much  energy 
several  times  in  rapid  succession,  every  three  or  four  minutes ;  in 
the  intervals  it  acted  feebly.  Coincidently  with  the  strong  con- 
tractions, the  presystolic  murmur  was  heard ;  but  it  was  inaudi- 
ble during  the  period  of  feeble  action. 

On  the  23rd  it  was  very  distinct,  and  on  the  25th  it  was  again 
all  but  suppressed. 

27th.  Copious  expectoration  of  dark  unmixed  blood ;  presys- 
tolic murmur  faintly  audible.  To  have  H\x  of  dilute  sulphuric 
acid  in  I]  of  water  every  third  hour. 

28th.  Great  respiratory  distress,  and  evidence  of  effusion  on 
both  sides  of  the  chest;  pulse  162  ;  haemoptysis  continued.  She 
died  on  the  following  day. 

The  body  was  examined  by  my  resident  clinical  clerk,  Mr. 
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O'Hanlon,  eight  hours  after  death.  Both  pleurae  and  the  peri- 
cardium contained  a  large  quantity  of  serum.  The  left  lung 
presented,  on  its  anterior  edge,  a  nodule  of  sanguineous  infarc- 
tion, as  large  as  a  walnut,  and  on  its  outer  surface  a  small  mass 
of  cretified  tubercle.  There  were,  in  the  inferior  lobe  of  the 
right  lung,  several  large  collections  of  solid  and  extravasated 
blood,  and  in  the  superior  lobe  numerous  but  smaller  infarctions, 
so  that  the  surface  of  section  presented  a  mottled  appearance. 

The  heart  weighed  twelve  ounces  and  three-quarters.  There 
was  a  good  deal  of  fat  upon  its  surface,  especially  around  the 
roots  of  the  great  vessels.  The  right  auricle  contained  some 
dark  blood-clot ;  the  right  ventricle  was  slightly  dilated  but 
much  thickened,  and  the  tricuspid  orifice  so  much  dilated  as  to 
permit  the  passage  of  four  fingers  placed  in  juxtaposition.  En- 
tangled in  the  columns  of  the  anterior  wall  of  the  ventricle  was 
a  large  flake  of  solid  yellow  fibrin,  whence  it  extended  into  the 
pulmonary  artery  for  a  distance  of  two  inches. 

The  left  auricle  was  much  dilated  and  hypertrophied ;  the 
appendix  was  thickened  in  a  high  degree,  and  the  orifices  of  the 
pulmonary  veins  were  greatly  dilated ;  the  superior  and  left  ad- 
mitting the  index  and  middle  fingers.  The  mitral  orifice  barely 
admitted  the  point  of  the  index  finger  passed  from  the  auricle. 
It  presented  the  appearance  of  a  narrow  slit,  with  thick,  smooth, 
and  well  rounded  edges.  Both  segments  of  the  valve  had  become 
rigid ;  the  anterior  and  right,  thicker  than  the  posterior  and  left 
segment,  presented  a  smooth  but  uneven  surface  towards  the  ven- 
tricle, quite  to  its  root  at  the  aortic  opening ;  both  it  and  the  at- 
tached tendinous  chords  were  white  and  glistening,  and  one  of  the 
latter,  which  was  connected  with  the  anterior  fleshy  column,  was 
as  thick  as  the  little  finger.  Both  segments,  though  thick  and 
firm,  were  flexible,  and  fell  together  so  as  to  close  the  opening,  but 
not  perfectly.  When  the  ventricle  was  filled  with  water,  the 
aorta  having  been  compressed  with  the  fingers,  there  was  a  slight 
leakage  into  the  auricle,  owing  to  the  maladaptation  of  the  edges 
of  the  valves.  The  left  ventricle  was  normal.  The  aortic  valves 
were  healthy  and  competent.  The  aorta  was  dilated,  and -in  the 
ascending  and  transverse  portions  of  the  arch  it  was  somewhat 
patchy  on  the  internal  surface.    The  liver  exhibited  the  effects 
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of  tight  lacing  in  early  life  ;  it  was  contracted  in  its  transverse 
diameter,  and  elongated  vertically ;  on  its  anterior  surface  there 
was  a  deep  horizontal  sulcus,  corresponding  to  the  edge  of  the 
united  costal  cartilages,  the  adjacent  portion  of  the  capsule  being 
thick  and  opaque.*  The  suppression  of  the  characteristic  mur- 
mur of  mitral  narrowing  for  a  period  of  eighteen  days,  and  its 
subsequent  unsteadiness,  demand  special  notice.  The  extreme 
weakness  of  the  patient  during  this  entire  period,  affords,  in  my 
judgment,  a  rational  explanation  of  the  circumstance.  This  view 
receives  support  from  the  observation  made  on  the  22nd  of  June; 
namely,  that  the  murmur  was  heard  during  the  period  of  vigor- 
ous, though  spasmodic  action  of  the  heart,  but  was  inaudible  in 
the  intervals,  when  the  heart  acted  feebly. 

Case  CX. — Rheumatism,  and  Hepatic  Disease  ;  Dyspnoea,  He- 
moptysis, and  (Edema;  Congestion  of  both  Lungs,  and  Cough; 
Pulse  Small  but  Regidar ;  Increase  of  Precordial  Didness  ; 
Presystolic  and  Systolic  Murmur  at  the  Apex  ;  Second  Sound 
Double  ;  Pregnancy  at  the  Eighth  Month  ;  Premature  Con- 
finement ;  Death.  Autopsy :  Enlargement  of  the  Heart  by 
Hypertrophy  and  Dilatation  of  Left  Ventricle ;  Thrombosis 
of  Right  Chambers ;  Partial  Stenosis  of  Tricuspid  Opening, 
and  Thickening  of  Tricuspid  Valves  ;  Greai  Dilatation,  and 
Partial  Hypertrophy  of  Left  Auricle  ;  Stenosis  of  Mitral 
Orifice  by  Cehesion  of  Valves  ;  Calcification  of  Auricular 
Surface  of  Mitral  Valves  and  Adjacent  Endocardium  ;  Dila- 
tation and  Hypertrophy  of  Left  Ventricle  ;  Stenosis  of  Aorta. 

Sarah  M.,  aged  twenty-six  years,  married,  and  in  the  eighth 
month  of  pregnancy,  was  admitted  July  20th,  1869.  She  was 
the  wife  of  a  soldier,  and  had  spent  three  years  in  India.  Whilst 
there  she  had  rheumatic  pains  and  "  liver  complaint,"  the  latter, 
however,  unaccompanied  with  jaundice. 

Eight  months  prior  to  admittance,  she  began  to  suffer  from 
shortness  of  breath ;  five  months  later,  she  repeatedly  spat  blood, 
and  three  weeks  afterwards  her  feet  became  swollen. 

State  on  admission  :    Feet,  legs,  and  thighs  greatly  swollen, 

*  See  Medical  Press  and  Circular,  July  3rd,  1866. 
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but  pale.  Pulse  96,  small,  regular,  and  equal  at  both  wrists- 
loud  and  dry  cough ;  both  lungs  congested  posteriorly,  but  the 
right  in  a  greater  degree  than  the  left.  Eespiration  36,  greatly 
embarrassed,  and  gasping ;  face  pale,  but  with  a  malar  blush 
and  congestion  of  lips.  Urine  scanty,  1-017  in  sp.  gr.,  and  free 
from  albumen.  Precordial  dulness  was  somewhat  increased  in 
extent.  At  the  point  of  apex-pulsation,  which  was  in  the  nipple- 
line  and  fifth  intercostal  space,  a  loud  presystolic  murmur  was 
heard,  and  immediately  succeeding  it,  a  soft  systolic  murmur. 
At  the  base,  a  systolic  murmur  was  heard  faintly,  and  by  trans- 
mission. The  second  sound  was  double,  and  heard  all  over  the 
precordium. 

The  pulsation  of  the  foetal  heart  was  detected  near  the  umbili- 
cus ;  it  was  slow,  exceeding  the  rate  of  the  maternal  heart  in  a 
slight  degree  only. 

The  chest  was  dry-cupped  and  poulticed,  an  aperient  was 
given,  and  subsequently  an  active  and  stimulant  diuretic. 

She  was  prematurely  confined  of  a  still-born  child  on  the 
21st,  after  a  labour  of  ten  hours'  duration.  Slight  uterine  ten- 
derness, which  was  accompanied  by  a  fetid  discharge  from  the 
vagina,  was  detected  on  the  24th.  The  breathing  was  much  re- 
lieved by  the  evacuation  of  the  uterus,  but  the  cardiac  signs  were 
as  previously  noted. 

On  the  following  day  the  extremities  were  cold,  and  she  spat 
some  blood  ;  in  the  evening  she  began  to  sink,  and  at  5  p.m.  on 
the  26  th,  she  died. 

The  body  was  carefully  examined,  with  the  following  result : 
The  heart  was  very  large,  and  weighed  nineteen  and  a-half 
ounces ;  there  was  a  good  deal  of  fat  upon  its  surface,  and,  owing 
to  hypertrophy  of  the  ieft  ventricle,  the  apex  was  magnified  and 
blunted. 

The  lining  membrane  of  the  aorta,  pulmonary  artery,  and  pul- 
monary veins,  was  hypersemic,  and  of  a  deep  crimson  tint.  The 
right  chambers  contained  a  large  decolorized  thrombus,  which 
was  engrained  into  the  pectinate  wall  of  the  auricle,  passed  thence 
into  the  ventricle,  where  it  was  entangled  by  a  number  of  fila- 
ments with  the  tricuspid  valve  and  the  columnas  carneae,  and  from 
the  ventricle  it  extended  by  a  large  cylinder  into  the  pulmonary 
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artery.  The  thrombus  was  hollow,  constituting  a  thick  and 
smooth  lining  to  the  chambers,  and  through  it  the  circulation 
must  have  been  carried  on  during  the  last  hours  of  life.  The 
right  auriculo-ventricular  orifice  was  contracted,  admitting  only 
the  tips  of  two  fingers ;  the  segments  of  the  tricuspid  valve 
were  thick,  but  apparently  not  incompetent.  The  right  auricle 
and  ventricle  were  normal  as  to  capacity  and  thickness  of  walls. 
The  left  auricle  was  greatly  dilated,  and  in  a  slight  degree  thick- 
ened ;  it  was  full  of  dark  clotted  blood.  The  lining  membrane  of 
the  auricle,  to  the  extent  of  half  an  inch  around  the  mitral  ori- 
fice, was  rough  and  spiculated  by  deposition  of  a  nearly  uniform 
layer  of  calcareous  matter. 

The  segments  of  the  mitral  valve  were  greatly  thickened,  and 
agglutinated  together  so  as  to  form  a  circular  curtain,  rough  and 
cretified  on  the  auricular  surface,  but  uniformly  smooth  and  free 
from  lime-salts  on  the  ventricular  side.  In  the  centre  of  this 
curtain,  which  was  rigid  and  immovable,  there  was  an  opening 
which  was  transversely  oval,  smooth  on  the  edges,  and  barely 
large  enough  to  admit  the  point  of  the  index  finger.  The  con- 
nected tendinous  chords  were  much  thickened,  and  the  papillary 
muscles  and  the  fleshy  columns  generally  were  hypertrophied. 
The  left  ventricle  was  dilated  and  greatly  hypertrophied.  The 
valves  of  the  aorta  were  thick,  but  pliant,  smooth,  and  compe- 
tent, and  the  orifice  was  reduced  to  the  diameter  of  the  point  of 
the  little  finger. 

The  quantity  of  blood  which,  in  this  case,  passed  into  the  aorta 
at  each  systole  of  the  left  ventricle,  must  have  been  very  small, 
owing  to  the  twofold  lesion  of  mitral  obstruction  and  incompe- 
tency. Hence,  the  extreme  contraction  of  the  aortic  orifice,  and 
notwithstanding  this  condition,  the  absence  of  a  murmur  of  aor- 
tic obstruction.  The  opposite  characters  of  the  two  murmurs 
heard  at  the  apex  of  the  heart,  the  harsh  and  grating  quality  of 
the  presystolic,  and  the  soft  and  blowing  character  of  the  systolic 
murmur,  were  alike  explained  by  the  conditions  of  the  corres- 
ponding surfaces  of  the  mitral  valve.  Hypertrophy  and  dila- 
tation of  the  left  ventricle  were  due,  primarily  and  mainly,  to 
inadequacy  of  the  mitral  valve. 
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Case  CXI. — No  History  of  Rheumatism  ;  no  Haemoptysis ;  Re- 
current Bronchitis  ;  Pallor  and  Debility ;  Rapid  hut  Regular 
Pulse  ;  Tumultuous  Action  of  Heart,  and  Projection  of  Pre- 
cordium ;  Presystolic  Fremitus  and  Murmur ;  Postsystolic 
Musical  Note  ;  Improvement ;  Sudden  Right  Hemipilegia  and 
Aphasia ;  Death.  Autopsy  :  Phigging  of  Left  Anterior  and 
Middle  Cerebral  Arteries ;  Enlargement  of  Heart ;  Throm- 
bosis of  Right  Chambers  and  Pulmonary  Artery  ;  Dilata- 
tion of  Right  Ventricle  ;  Dilatation  and  Hypertrophy  of  Left 
Auricle  and  Ventricle  ;  Extreme  Stenosis  of  Mitral  Orifice 
by  Cohesion  and  Thickening  of  Mitral  Valves  ;  Attachment 
of  a  Movable  Thrombus  to  Anterior  Segment  of  Mitral  Valve; 
Narrowing  of  Aorta,  and  Thickening  and  Inadequacy  of 
Aortic  Valves. 

Eobert  F.,  aged  seven  years,  an  inmate  of  a  reformatory,  was 
admitted  into  the  Mater  Misericordise  Hospital  on  the  5th  of 
November,  1872.  He  had  not  had  rheumatism,  nor  had  he  spat 
blood.  When  admitted  he  was  suffering  from  bronchitis.  On 
examining  him  the  following  day,  I  found  his  condition  to  be  as 
follows :  He  was  pale  and  emaciated,  and  evidently  had  been 
indifferently  nourished ;  he  coughed,  was  feverish,  and  the  pulse 
was  rapid  (120),  but  regular.  The  precordium  projected  consi- 
derably, especially  on  the  left  side,  and  the  heart  pulsated  tumul- 
tuously.  The  apex-pulsation  was  felt  in  the  fifth  intercostal 
space,  half  an  inch  inside  the  nipple-line.  At  this  point  a  presys- 
tolic fremitus  was  readily  detected,  and  from  this  sign,  without 
proceeding  further  with  the  examination,  the  diagnosis  of  mitral 
narrowing  was  at  once  made.  A  presystolic  murmur  likewise 
existed  at  the  apex. 

Both  sounds  of  the  heart  were  remarkably  clear  and  sharp ; 
but  succeeding  the  first  sound,  and  appended  to  it,  was  a  musi- 
cal note,  which  was  likewise  distinctly  audible  in  the  left  axilla 
and  back. 

He  improved  under  ordinary  treatment,  the  bronchitis  was 
less  troublesome,  and  in  the  course  of  four  or  five  days  he  was 
allowed  to  leave  his  bed  and  walk  about  the  ward.    By  some 
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misadventure  he  contracted  fresh  cold,  and  had  another  attack 
of  bronchitis  which  was  more  severe  than  the  former. 

He  was  confined  to  bed  on  the  18th  and  19th,  and  exhibited 
greater  debility  and  respiratory  distress. 

On  the  evening  of  the  19th  his  condition  had  nnclergone  some 
improvement,  and  he  declared  that  he  felt  better.  He  was  seen 
by  the  Sister  in  attendance  at  10  and  11  o'clock,  respectively, 
when  he  seemed  better.  On  the  following  morning  he  was 
found  to  be  quite  paralyzed  on  the  right  side,  and  unable  to  utter 
a  word. 

When  I  saw  him  at  11  o'clock  on  the  20th,  he  was  completely 
paralyzed  as  to  motion  in  the  right  arm  and  leg ;  but  sensibility 
was  in  these  limbs  rather  exalted.  The  features  were  slightly 
drawn  to  the  left ;  the  pupils  were  normal  and  equal,  and  there 
was  no  strabismus.  He  perfectly  understood  what  was  said  to 
him,  and  in  the  effort  to  reply,  his  features  were  drawn  more  to 
the  left  side;  he  could  not  utter  a  word  save  "yes"  and  "no," 
and  even  these  were  expressed  very  indistinctly. 

The  pulse  was  rapid,  the  skin  was  hot  and  dry,  and  loud  bub- 
bling crepitation  was  heard  all  over  the  chest.  He  either  could 
not  or  would  not  protrude  his  tongue  j  but  deglutition,  as  re- 
garded liquids,  was  perfect.  The  tactile  and  acoustic  signs  at 
the  precordium  were  those  previously  noted. 

He  died  on  the  evening  of  the  20th,  evidently  from  accumu- 
lation of  mucus  in  the  air-passages,  and  the  body  was  carefully 
examined  by  Dr.  Nixon  on  the  following  day. 

The  brain  was  large,  and  nowhere  softened ;  the  arteries  at  the 
base  were  empty,  except  the  left  anterior  and  middle  cerebral, 
both  of  which  were  plugged  to  distension  with  small  and  un- 
equal sized  particles  of  solid  fibrin.  The  terminal  portion  of  the 
carotid,  at  the  proximal  side  of  the  obstruction,  was  empty ;  but 
the  branches  arising  from  both  the  infarcted  vessels,  at  the  dis- 
tal side,  were  full  of  dark  liquid  blood. 

The  bronchial  tubes  throughout  were  congested,  and  contained 
much  blood-stained  frothy  mucus.  The  heart  was  somewhat  en- 
larged ;  it  was  globular  in  figure ;  the  right  chambers  contained 
some  dark  soft  coagulum,  and  a  few  detached  masses  of  fibrin  ; 
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the  former  extended  into  the  pulmonary  artery,  and  was  there 
coated  with  a  film  of  fibrin. 

The  right  ventricle  was  dilated  and  thinned ;  the  left  anricle 
and  ventricle  were  dilated  and  hypertrophied,  and  the  cavity  of 
the  left  ventricle  was  rounded. 

The  aorta,  including  the  orifice,  was  reduced  in  calibre,  and 
the  aortic  valves  were  thick  and  puckered,  but  pliant ;  they  were 
inadequate  to  close  the  orifice,  as  shown  by  the  water-test. 

The  mitral  orifice  was  constricted  in  a  high  degree ;  it  admitted 
the  point  of  the  index  finger  with  some  difficulty ;  its  figure 
was  that  of  a  button-hole,  and  it  was  bounded  by  the  valve- 
segments,  which  were  smooth  and  thick  on  the  edges,  being 
elsewhere  fused  into  an  elliptical'  curtain.  To  the  anterior  and 
right  portion  of  this  curtain  a  mass  of  solid  fibrin  was  attached. 
This  body  was  of  the  size  and  shape  of  a  musket  ball,  but  rough 
and  shreddy  on  the  surface  ;  it  involved,  in  its  substance,  about 
one-half  the  depth  of  the  valve,  and  projected  into  the  opening 
in  such  a  way  that  it  must  have  been  wafted  across  the  orifice  of 
the  aorta  by  the  stream  of  blood  entering  the  ventricle  from  the 
auricle.  The  emboli  found  in  the  cerebral  vessels  were,  no  doubt, 
derived  from  the  jagged  surface  of  this  mass  of  fibrin  by  attrition 
of  the  blood-stream. 

I  cannot,  with  equal  confidence,  attribute  to  the  vibration  of 
this  body  in  the  mitral  orifice  at  the  acme  of  ventricular  systole, 
the  musical  note  of  postsystolic  rhythm  which  was  heard  at  the 
apex  and  in  the  left  axilla  and  back  on  the  5th  of  November, 
and  repeatedly  afterwards.  My  difficulty  arises  from  the  consi- 
deration that  such  a  mode  of  origin  would  necessarily  imply, 
either  a  murmur  of  mitral  regurgitation,  which  did  not  exist, 
or,  assuming  that  the  body  prevented  reflux  by  acting  as 
a  ball- valve,  the  impossibility  of  its  freely  vibrating  whilst  so 
acting. 

The  case  illustrates,  firstly,  the  not  unfrequent  absence  of  a  re- 
cord of  rheumatism  in  the  history  of  mitral  stenosis,  even  in  the 
child ;  secondly,  the  precipitation  of  fibrin  from  the  blood  whilst 
still  in  circulation,  owing  to  the  twofold  cause  of  partial  stasis, 
and  obstruction  by  a  rough  or  uneven  obstacle  ;  and  lastly,  the 
detachment  by  the  circulating  blood,  of  detritus  from  the  surface 
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of  tlie  thrombus  so  formed,  its  impaction  in  the  left  middle  and 
anterior  cerebral  arteries,  by  which  the  left,  motor  centre  and 
Broca's  region  of  speech  were  deprived  of  arterial  blood,  and 
right  hemiplegia  and  aphasia  were  produced.* 

Case  GXII. — Acute  Rheumatism;  Strain  of  Bight  Arm,  and 
Aneurism  by  Rupture  of  the  Ulnar  Artery ;  Palpitation ; 
Sudden  and  Complete  Right  Hemiplegia,  with  Partial  Apha- 
sia ;  Visible  and  Collapsing  Pulse  ;  Pulsating  Tumor  on 
Front  of  Right  Forearm ;  Dyspnoea  and  Haemoptysis;  (Edema; 
Double  Basic,  and  Apex-Presystolic  Murmur  ;  Death.  Au- 
topsy: Clot  in  Left  Hemisphere  of  Brain;  Great  Enlarge- 
ment of  Heart ;  Disorganization  of  Aortic  Valves ;  Contrac- 
tion of  Mitred  Orifice,  with  Deposit  of  Beaded  Lymph  upon 
Auricular  Surface  of  Mitral  Valve  ;  Fatty  Degeneration  of 
Heart,  and  Fatty  Condition  of  Liver ;  Large  Aneurism  of 
Right  Ulnar  Artery. 

Michael  C,  aged  twenty-three  years,  a  wire-worker,  was  ad- 
mitted under  Dr.  Nixon's  care,  in  September,  1872.  By  Dr. 
Nixon's  kind  permission  I  examined  the  man  and  took  notes 
of  his  case. 

The  patient's  habits  had  been  temperate,  but  he  had  had  three 
attacks  of  acute  rheumatism.  Twelve  months  previously,  after 
working  for  an  entire  day  with  a  pair  of  blunt  pliers,  which  re- 
quired powerful  grasping  pressure  with  the  hand,  he  felt  numb- 
ness and  tingling  in  the  three  inner  fingers  of  the  right  hand, 
which  was  the  one  he  had  been  using.  Shortly  afterwards  he 
noticed,  on  the  inner  portion  of  the  anterior  aspect  of  the  right 
forearm,  a  swelling,  which  "panted";  this  swelling  continued  to 
be  of  the  original  dimensions  up  to  the  date  of  his  admit- 
tance. 

He  had  been,  for  some  time,  subject  to  palpitation  on  exerting 
himself;  and  six  weeks  prior  to  admission  he  suddenly  experi- 
enced giddiness,  and,  at  the  same  time,  lost  the  use  of  his  right 
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arm  and  leg ;  his  speech  was  likewise,  but  only  partially,  affected 
but  feeling  remained  perfect  in  the  paralyzed  limbs. 

_  When  I  saw  the  man,  his  right  arm  was  quite  powerless  •  his 
right  leg  was  likewise  paralyzed,  but  in  a  less  degree;  whilst  in 
both,  sensibility  was  unimpaired.  He  was  pale;  the  features 
were  slightly  drawn  to  the  left ;  articulation  was  thick  and  slow 
but  the  tongue  was  protruded  in  the  axial  line.  The  pulse  was 
about  84,  visible  and  collapsing,  but  it  was  regular  and  equal  on 
both  sides.  A  swelling  existed  on  the  ulnar  portion  of  the  front 
of  the  right  forearm,  an  inch  and  a-half  below  the  internal  con- 
dyle of  the  humerus ;  it  yielded  a  pulsation,  which  was  full  and 
expansile,  and  synchronous  with  the  radial  pulse.  Pressure  on 
the  brachial  artery  above  the  condyle  stopped  the  pulsation  in 
the  tumor,  and  direct  pressure  entirely  removed  the  swelling.  If, 
whilst  the  hand  remained  on  the  tumor,  pressure  were  suddenly 
withdrawn  from  the  artery  above,  pulsation  was  at  once  restored 
in  the  former,  and  a  feeling  of  sudden  influx,  accompanied  by 
thrill,  was  communicated  to  the  hand. 

At  midsternum,  and  likewise  at  the  apex,  but  by  transmission, 
two  murmurs  were  heard.  Of  these,  one  was  faint,  and  systolic 
in  time,  whilst  the  other  was  loud  and  whining,  and  succeeded  a 
nearly  normal  second  sound ;  the  former  alone  was  audible  in  the 
arteries  of  the  neck. 

On  again  visiting  the  man  on  the  25th  of  October,  I  found 
that  he  had  regained  all  but  perfect  use  of  the  right  limbs,  and 
entirely  recovered  the  power  of  articulation.  The  ulnar  aneu- 
rism had  undergone  slight  enlargement.  The  physical  signs  were 
as  previously  described,  with  this  addition,  that  a  faint  presys- 
tolic murmur  now  existed  at  the  left  apex.  He  was  shortly 
afterwards  discharged. 

The  man  was  readmitted  for  Dr.  Nixon,  on  the  25th  of  Janu- 
ary, 1873,  and  I  was  again  favoured  with  the  opportunity  of  ex- 
amining him.  He  was  then  greatly  changed;  the  face  and  neck 
were  puffed  and  congested,  respiration  was  greatly  embarrassed, 
and  the  feet  and  legs  were  swollen. 

The  ulnar  aneurism  seemed  to  me  unchanged,  but  the  aortic 
murmurs  were  both  much  more  harsh;  the  apex  presystolic 
murmur  was  more  distinct.    He  had  haemoptysis  accompanied 
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by  great  dyspnoea  on  the  3rd  of  February,  and  lie  died  on  the 
4th. 

Autopsy :  The  heart  was  greatly  enlarged,  and  weighed  twenty- 
six  ounces ;  the  right  ventricle  was  thin  and  dilated ;  it  exhibited 
dun  mottling  on  its  internal  surface,  and  the  portions  so  changed 
in  colour  were  found  to  have  undergone  complete  fatty  transfor- 
mation. The  tricuspid  and  pulmonic  orifices  and  valves  were 
normal.  The  left  auricle  was  dilated  and  somewhat  thickened  ; 
its  lining  membrane  was  opaque.  The  mitral  opening  was  nar- 
rowed to  the  size  of  a  florin  piece,  and  the  mitral  valves  were 
studded,  on  the  auricular  aspect  and  near  the  attached  margin, 
with  a  series  of  fibrinous  nodules,  as  large  as  millet  seeds,  and 
arranged  linearly ;  the  valves  were  otherwise  normal,  and  were 
competent.  The  left  ventricle  was  greatly  dilated  and  thick- 
ened ;  it  was  likewise  mottled  of  a  dusky  yellow  internally,  and 
where  these  spots  existed,  it  was  structurally  identical  with  the 
discoloured  portions  of  the  right  ventricle. 

The  aortic  valves  were  utterly  disorganized ;  they  were  rolled 
up  into  coils,  were  rough  and  friable,  and  beaded  with  nodules  of 
fibrin. 

The  aorta  was  slightly  atheromatous.  A  large  blood-clot, 
nearly  deprived  of  colour,  was  found  in  the  medullary  substance 
of  the  left  cerebral  hemisphere ;  it  had  descended  into  the  lateral 
ventricle,  where  it  rested  on  the  outer  side  of  the  corpus  stria- 
tum. A  small  branch  of  the  left  middle  cerebral  artery  had 
been  closed,  and  converted  into  a  fibrinous  cord. 

The  liver  cells  contained  a  good  deal  of  oil,  and  many  of  the 
muscular  fibres  of  the  heart  were  in  an  advanced  state  of  fatty 
change.  An  aneurism  existed  upon  the  right  ulnar  artery,  one 
inch  and  a-half  below  the  bifurcation  of  the  brachial. 

In  reference  to  the  condition  of  the  mitral  orifice,  Dr.  Nixon 
made  the  following  judicious  remarks  when  reporting  the  case 
and  exhibiting  the  diseased  parts  before  the  Pathological  Society 
of  Dublin  :*  "  The  beads  of  lymph  found  on  the  auricular  sur- 
faces of  the  mitral  valves  were  certainly  of  themselves  sufficient 
in  amount  to  produce  obstruction  to  the  passage  of  the  blood  into 
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the  ventricle;  and  I  think  from  the  dilated  condition  of  the  latter, 
the  large  reflux  of  blood  from  the  aorta  must  have  brought  the 
mitral  curtains  towards  each  other,  thus  exposing  their  rough- 
ened auricular  surfaces  to  the  passage  of  the  blood,  and  thus  pro- 
ducing the  obstructive  murmur." 

No  doubt,  the  premature  distention  of  the  ventricle  by  the  sud- 
den entrance  of  a  large  volume  of  blood  from  the  aorta  was, 
by  depressing  the  valves,  a  contributory,  though  only  a  second- 
ary, cause  of  the  presystolic  murmur,  and  must  have  intensified 
it  considerably  in  the  last  days  of  the  man's  life. 

Case  CXIII. — Repeated  Attacks  of  Rheumatism;  Intemperate 
Habits ;  Hcemoptysis  ;  (Edema ;  Hepatic  Engorgement  and 
Tenderness;  Quick  and  Weak  Pidse;  Outward  Displacement 
of  Apex ;  a  Presystolic  and  a  Systolic  Murmur  at  Apex- 
Point  ;  Harsh  Systolic  Murmur  at  Right  Base,  and  Trans- 
mitted into  the  Carotid  Arteries;  a  Superficial  Systolic 
Grating  at  Left  Base;  Second  Sound  Loud  and  Sharp; 
Sudden  Loss  of  Power  in  Right  Hand  and  Forearm,  and 
soon  aftenvards,  Sudden  Death.  Autopsy  :  Congestion  of 
Lungs  and  Liver;  Adhesion  of  Pericardium,  and  Enlargement 
of  Heart,  with  a  Cheese-like  Mass  Imbedded  in  its  Anterior 
Surface ;  Thrombosis  of  Right  Chambers ;  Dilatation  of 
Right  Ventricle  ;  Dilatation  and  Hypertrophy  of  Left  Au- 
ricle and  Ventricle;  Extreme  Narrowing  of  Mitral  Orifice, 
and  Calcareous  Conversion  of  Mitral  Valves;  Calcareous 
Change,  but  without  Lncompetency,  of  Aortic  Valves. 

Thomas  W.,  aged  thirty-six  years,  a  blacksmith,  of  very  intem- 
perate habits,  was  received  into  hospital,  May  30th,  1873.  He 
had  had  several  attacks  of  rheumatism,  the  first  at  the  ase  of 
sixteen  years.  His  breathing  had  been  short  for  the  last  twelve 
years.  One  year  prior  to  admission  he  began  to  spit  blood,  and 
hsemoptysis  had  recurred  at  intervals  since  that  date.  His  feet 
had  been  swollen  for  the  last  month. 

State  on  admittance  :  The  back  was  arched,  the  chest  narrow, 
and  the  sternum  prominent.  Pulse  very  weak  but  regular,  and 
108.    Throbbing  of  the  carotids,  and  oedema  of  the  lower  limbs. 
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He  complained  of  pain  in  the  left  side  of  the  chest  from  the  cla- 
vicle downwards,  and  spat  blood  daily  in  large  quantity.  Breath- 
ing not  much  embarrassed ;  occasional  cough ;  features  sunken. 
The  kidneys  acted  indifferently ;  the  urine  was  loaded  with  li- 
thates,  but  was  otherwise  normal;  the  liver  was  engorged,  and 
tender  to  pressure,  and  the  bowels  were  inflated  ;  the  impulse  of 
the  heart  was  feeble ;  the  apex-point  was  in  the  nipple-line,  and 
there  a  presystolic  and  a  loud  systolic  murmur  were  heard  in 
unbroken  continuity.  The  initial  portion,  corresponding  to  the 
presystolic  constituent  of  this  prolonged  and  compound  murmur, 
was  readily  distinguished  from  the  latter  or  systolic  portion,  by 
its  being  harsh  and  emphasized,  and  by  its  obviously  preceding 
the  apex-pulsation. 

At  the  right  base,  a  rough  systolic  murmur  existed  j  it  was 
faintly  transmitted  into  the  arteries  of  the  neck.  At  the  left  base, 
a  coarse  and  superficial  rub  of  systolic  rhythm  was  heard.  The 
second  sound  at  the  base  was  loud  and  sharp,  but  no  diastolic 
murmur  existed. 

On  the  night  of  the  2nd  of  June,  he  suddenly  lost  the  use  of 
the  right  hand  and  forearm,  which  then  became  gradually  swollen; 
I  yet  no  difference  between  the  radial  pulses  could  be  perceived. 
There  was  total  loss  of  rest.  To  have  six  leeches  at  the  epigas- 
trium, and  Rxv  of  Battley's  sedative  at  night.  His  condition 
underwent  no  marked  improvement,  and  he  died  suddenly  on 
the  12th. 

Autopsy,  twelve  hours  afterwards  :  The  lungs  were  volumi- 
nous, and  engorged  with  blood  ;  the  bases  were  solid,  and  dark  in 
section.  The  anterior  surface  of  the  heart,  and  the  corresponding 
portion  of  the  parietal  pericardium,  were  roughened  by  effused 
lymph,  and  the  opposed  surfaces  were  connected  by  a  few  long 
bands  of  fibrin.  In  the  anterior  surface  of  the  right  ventricle, 
and  surrounded  by  adhesion,  a  cheese-like  mass,  about  as  large  as 
a  pea,  was  imbedded.  The  heart  weighed  twenty  and  a-quarter 
ounces ;  there  was  a  good  deal  of  fat  on  its  surface,  chiefly  in  the 
grooves.  The  aorta  was  of  normal  size,  and  free  from  disease. 
The  right  chambers  contained  a  mass  of  solid  fibrin,  which  ex- 
tended into  the  pulmonary  artery;  the  right  ventricle  was  dilated 
and  thinned ;  the  valves  on  the  right  side  of  the  heart  were 
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healthy  The  left  auricle  was  greatly  dilated  and  hypertrophied 
and  its  lining  membrane  was  thick  and  opaque ;  the  left  ventri- 
cle was  dilated  and  much  thickened.  The  mitral  orifice  was 
reduced  to  the  diameter  of  the  point  of  the  little  finger;  it  was  of 
a  button-hole  shape,  and  its  valves  were  shrunken  and  converted 
into  a  calcareous  but  friable  mass,  which  was  remarkably  roue* 
on  the  surface;  the  anterior  and  right  segment  was  more  disor- 
ganized than  the  posterior  and  left. 

_  Both  the  anterior  segments  of  the  aortic  valve  were  converted 
into  rugged,  calcareous  masses,  which  projected  into  the  orifice- 
but  the  posterior  segment  was  soft  and  pliant,  and  so  much  ex- 
panded that  it  overlapped  the  diseased  segments,  covering  the 
axial  passage  left  between  them  so  as  to  prevent  regurgitation 
Ihe  orifices  of  the  coronary  arteries,  and  the  vessels  themselves 
were  unaltered.  The  liver  was  large  and  congested;  the  kidneys 
were  healthy.  J 

Case  CXIV.— Rheumatism;  Intemperance;  Hemoptysis  and 
Dyspnoea;  Anasarca  and  Ascites;  Albuminuria;  Weak 
Pulse  ;  Jugular  Pulsation;  Systolic  Murmur,  accompanied  by 
a  Musical  Note,  at  the  Apex  of  the  Heart  and  over  the  Body 
of  the  Ventricles;  Feet  Punctured,  and  Rapid  Dispersion  of 
Dropsical  Effusion;  Gangrene  of  Feet  and  Legs  ;  Asystole; 
Death.   Autopsy :  Serous  Effusion  into  the  Peritoneum  ;  En- 
largement of  the  Liver  and  Spleen;  Kidneys  Enlarged,  and 
in  Transition  Stage  to  Atrophy;  Lungs  Emphysematous; 
Heart  Enlarged,  and  Adherent  to  Pericardium;  Right  Cham- 
bers Hypertrophied  and  Dilated  ;  Tricuspid  Orifice  Dilated, 
and  Valves  Thickened ;  Left  Chambers  Dilated  and  Hyper- 
trophied ;  Mitral  Orifice  greatly  Contracted,  and  Valves  Cal- 
cified; Aorta  Dilated  and  Atheromatous  ;  Pulmonary  Artery 
Dilated. 

Matthew  1ST.,  aged  fifty-eight  years,  a  sailor,  was  received  into 
hospital,  August  25th,  1874.  At  the  age  of  seventeen  he  had 
rheumatic  fever  which  lasted  three  months ;  had  been  a  hard 
drinker,  and  had  repeatedly  spat  blood.  Two  years  prior  to  date 
of  admittance  he  had  an  attack  of  bronchitis,  and  then  for  the 
first  time  noticed  his  breathing  to  be  very  short.    His  feet  had 
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become  swollen  within  the  previous  six  weeks,  and  when  he  was 
admitted  the  following  was  his  condition.    The  lower  limbs 
were  greatly  swoUen;  there  was  some  liquid  in  the  peritoneum; 
respiration  was  embarrassed ;  pulse  108,  and  very  weak,  but  reg- 
ular; urine  scanty,  T025  in  sp.  gr.,  acid,  and  containing  some 
albumen  and  blood.    The  external  jugular  veins  were  full,  but 
not  distended  ;  they  pulsated  synchronously  with  ventricular 
systole.    There  was  comparative  dulness  with  crepitation  over 
the  base  of  the  right  lung.    The  area  of  precordial  dulness  was 
contracted,  owing  to  an  emphysematous  condition  of  the  edges 
of  the  lungs.    The  apex-pulsation  could  not  be  distinctly  felt ; 
but,  two  inches  below  the  nipple  and  in  the  fifth  intercostal 
space,  a  systolic  beUows-murmur  of  high  pitch,  and  terminated 
by  a  sharp  musical  note,  was  audible.    This  murmur  was  still 
more  distinctly  heard  in  the  fourth  intercostal  space,  midway  be 
tween  the  nipple  and  the  sternum,  and  it  was  faintly  audible  for 
a  distance  of  two  inches  upwards  and  to  the  right ;  it  could  not 
be  heard  in  the  axilla  or  in  the  back.    In  the  course  of  a  few 
days  it  became  necessary  to  puncture  the  feet  in  order  to  avert 
gangrene.    A  copious  flow  of  serum  from  the  punctures  took 
place.    Diarrhoea,  accompanied  by  diuresis,  set  in,  and  under  the 
combined  influence  of  this  twofold  drain,  the  oedema  of  the  lower 
limbs  and  the  ascites  were  entirely  dispersed  in  less  than  forty- 
eight  hours.    The  pulse  was  now  96,  very  weak,  slightly  irregu- 
lar and  faltering.    The  following  tracing  (Fig.  LX.),  taken  by  Dr. 
Nixon,  exhibits  these  characters. 


Fig.  LX. 

Mitral  constriction  and  tricuspid  regurgitation. 
Matthew  N.    Pulse  96.    September,  1874. 


For  a  week  subsequently  the  diarrhoea  continued  at  the  rate 
of  about  twenty  motions  in  the  twenty-four  hours,  and  the  dis- 
charge from  the  punctures  was  kept  up.    During  this  period,  de- 
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spite  the  frequent  caUs  to  the  night-chair,  the  poor  man  experi- 
enced the  greatest  relief;  he  could  sleep  in  the  recumbent  pos- 
ture, and  was  quite  free  from  suffering.    He  had  been  taking 
thrice  daily,  n^v  of  tincture  of  digitalis  with       of  tincture  of 
the  perchloride  of  iron;  this  was  now  suspended. 

On  the  15th  of  September,  diarrhoea  having  for  some  days 
ceased,  anasarca  and  ascites  began  to  re-appear.  A  repetition  of 
puncturing  soon  afterwards  became  necessary;  but,  despite  this 
measure,  gangrene  of  the  feet  and  legs  foUowed,  and  after  three 
days  of  great  suffering,  during  which  no  pulse  could  be  felt  at 
the  wrist,  the  patient  died  on  the  2nd  of  October.  The  body 
was  examined  on  the  following  day. 

Abdomen:  The  peritoneum  contained  several  quarts  of  serum ; 
the  liver  was  enlarged,  and  in  an  early  stage  of  cirrhosis ;  it 
weighed  four  pounds  seven  ounces,  was  rough  on  the  surface,  firm 
in  texture,  and  its  interstitial  fibrous  tissue  was  hypertrophied ; 
the  gaU-bladder  was  distended  with  bile.  The  spleen  weighed 
eleven  ounces,  was  firm,  and  its  capsule  was  thickened.  The  right 
kidney  weighed  seven  ounces,  and  the  left  kidney  six  ounces ; 
they  were  both  firm  in  texture,  light-coloured  in  section,  and  the 
tubes  were  loaded  with  detached  epithelium;  they  were  mani- 
festly in  the  transition-stage,  from  hypertrophy  to  atrophy,  of 
the  "  large  white  kidney." 

Peyer's  patches  were  somewhat  magnified,  but  there  was  no 
ulceration  or  hypereemia  of  the  bowels. 

Tlwrax:  The  lungs  were  voluminous  and  emphysematous. 
The  heart  was  enlarged,  globular  in  figure,  and  firmly  attached 
to  the  pericardium  by  old  adhesions  on  the  anterior  and  pos- 
terior surface ;  it  weighed  nineteen  ounces.  Both  right  cham- 
bers were  hypertrophied  and  dilated;  they  contained  a  good 
deal  of  blood-clot.  The  tricuspid  orifice  was  greatly  magnified, 
and  the  tricuspid  valves  were  somewhat  thick,  opaque,  and 
fringed  with  red ;  they  were  incompetent  owing  to  dilatation  of 
the  orifice.  The  left  auricle  and  ventricle  were  dilated  and  hy- 
pertrophied, and  the  orifices  of  the  pulmonary  veins  were  much 
enlarged.  The  mitral  opening  was  greatly  contracted ;  viewed 
from  the  ventricle,  it  was  of  the  size  and  figure  of  a  coat  button- 
hole, somewhat  rounded  at  the  anterior  extremity,  and  larger 
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than  at  the  posterior.  On  the  auricular  aspect  it  presented  a 
crescentic  figure,  convex  anteriorly.  The  valve-segments  were 
thick  and  perfectly  rigid ;  they  were  universally  calcified,  but, 
being  invested  by  the  endocardium,  they  were  smooth  at  all 
points  except  near  the  edge  and  on  the  auricular  surface,  where 
they  were  slightly  spiculated.  The  attached  tendinous  chords 
were  attenuated,  and  quite  free  from  calcific  change.  The  aorta 
was  dilated  above  the  valves  and  throughout  the  arch;  it  was  in 
an  early  stage  of  atheroma.  The  aortic  valves  were  healthy  and 
competent,  as  were  likewise  those  of  the  pulmonary  artery.  The 
last  mentioned  vessel  was  dilated,  but  its  valves  were  compe- 
tent.   The  muscular  structure  of  the  heart  was  healthy. 

The  chest  had  been  repeatedly  examined,  and  the  diagnosis 
arrived  at  was,  Mitral  and  tricuspid  regurgitation,  most  probably 
from  cartilaginous  thickening  of  the  valves,  with  fibroid  transfor- 
mation of  the  papillary  muscles  and  inner  layer  of  the  ventri- 
cular walls.  Presystolic  murmur  was  not  at  any  time  detected ; 
and,  as  the  heart  was  carefully  and  almost  daily  examined  during 
the  thirty-nine  days  of  the  man's  residence  in  hospital,  I  am  sa- 
tisfied such  could  not  have  existed.  During  the  entire  of  this 
period  the  pulse  was  weak  and  small,  but  not  faltering,  or  irre- 
gular. 

The  case,  then,  illustrates  protracted  suspension  of  presystolic 
murmur.  This,  I  believe  to  have  been  due  to  debility  of  the  left 
auricle,  arising  from  general  weakness. 

Case.  CXV.— History  of  Cardiac  Disease  of  Long  Standing;  Re- 
peated Haemoptysis ;  Orthopnea  ;  General  Dropsy  and  Cya- 
nosis;  Increased  Area  of  Precordial  Dulness ;  Presystolic 
Murmur  at  the  Apex,  and  also  at  the  Left  Margin  of  the 
Sternum;  Gangrene  of  the  Feet  and  Legs;  Diagnosis  of 
Mitred  and  Tricuspid  Narrowing ;  Death.  Contraction  of 
both  Anriculo-  Ventricular  Orifices. 

Margaret  M.,  aged  twenty-five  years,  unmarried,  was  sent  to 
me  by  Dr.  Finegan,  medical  officer  to  the  Finglas  Dispensary, 
and  admitted  into  the  Mater  Misericordise  Hospital  on  the  11th 
of  March,  1874.    She  had  had  measles  of  a  bad  type  at  the  age 
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of  sixteen.  During  convalescence,  she  caught  cold  from  prema 
ture  exposure,  and  was  never  subsequently  in  good  health ;  he 
breathing  became  short,  and  she  was  subject  to  dizziness  an 
palpitation. 

Five  years  prior  to  admittance  she  spat  some  blood,  and  sh 
had  repeatedly  spat  blood  subsequently.  Menstruation  ceased  ' 
December  of  the  preceding  year.  Three  weeks  before  admis 
sion  and  coming  under  my  notice,  her  feet  began  to  swell,  and 
there  was,  at  the  same  time,  a  decrease  in  the  renal  secretion. 
The  following  was  her  actual  condition  on  the  11th  of  March. 
There  was  venous  congestion  of  the  face,  and  great  turgescence 
of  the  veins  of  the  neck ;  general  lividity  and  depressed  tempe- 
rature of  the  surface;  great  cedema  of  the  lower  extremities; 
oppression  of  breathing,  and  orthopncea.  There  was  constant 
teazing  cough,  with  slight  frothy  expectoration.  The  pulse  was 
rapid,  and  so  feeble  that  it  could  not  be  counted  at  the  wrist. 
There  was  evidence  of  cedema  of  the  bases  of  both  lungs,  and  of 
effusion  into  the  peritoneum.  Precordial  dulness  was  extended 
towards  the  right  side ;  the  impulse  of  the  heart  was  strong  and 
rather  heaving,  and  the  apex  pulsated  to  the  left  of  the  nipple- 
line.  Over  the  apex  of  the  heart  a  well  pronounced  presystolic 
murmur  of  the  ordinary  character  was  heard ;  it  was  rough,  but 
not  remarkably  so,  and  it  extended  quite  up  to  the  first  sound. 

In  addition,  there  was  audible  to  the  left  of  the  sternum,  over 
the  inner  portion  of  the  fifth  costal  cartilage  and  the  correspond- 
ing part  of  the  fourth  intercostal  space,  a  murmur  of  the  same 
rhythm,  but  much  more  harsh  than  the  former,  and  extending 
farther  backwards  into  the  long  pause.  At  a  point  intermedi- 
ate to  the  seats  of  these  two  murmurs,  neither  was  distinctly 
audible. 

The  last  mentioned  circumstance  I  considered  of  so  much  sig- 
nificance, that  upon  it  mainly,  I  ventured  to  make  the  diagnosis 
of  obstruction  at  both  auriculo-ventricular  orifices.  I  repeatedly 
stated  this  opinion  in  presence  of  the  clinical  class,  and  I  also 
mentioned  it  to  my  colleague  Dr.  Nixon  whilst  discussing  the 
case  with  him.  The  poor  woman's  condition  admitted  of  allevi- 
ation only.    Gangrene  of  the  feet  and  legs  occurred,  and  she 
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died  exhausted  on  the  14th  of  March,  four  days  after  her  ad- 
mission. 

On  examination  of  the  body,  the  lungs  were  found  to  be  con- 
gested and  osdematous.  There  was  some  liquid  in  the  pericar- 
dium. The  heart  was  somewhat  globular  in  figure,  and  weighed 
eleven  ounces.  The  right  auriculo-ventricular  orifice  was  so 
reduced  in  diameter  as  to  admit  only  the  point  of  the  middle 
finger ;  the  tricuspid  valves  were  slightly  thickened,  and  united 
at  the  angles.  The  right  auricle  was  much  dilated  and  hyper- 
trophied.  The  right  ventricle  was  not  dilated ;  it  contained  a 
good  deal  of  blood-clot  and  decolorized  fibrin,  part  of  which  was 
entangled  in  the  tricuspid  opening.  The  mitral  orifice  was  still 
more  contracted  than  the  tricuspid,  admitting  only  the  point  of 
the  index  finger. 

The  left  auricle  was  thickened  and  dilated  in  a  high  degree, 
and  the  orifices  of  the  pulmonary  veins  were  dilated. 

The  left  ventricle  was  not  dilated  or  hypertrophied ;  it  was  re- 
markably thin  at  the  apex,  near  the  septum. 

The  point  of  greatest  diagnostic  importance  in  this  case  was 
the  existence  of  two  centres  of  presystolic  murmur ;  one  occupy- 
ing the  usual  situation  at  the  apex  of  the  heart,  and  the  other 
corresponding  to  the  sternal  end  of  the  fifth  costal  cartilage  and 
fourth  intercostal  space  on  the  left  side.  Around  these  points, 
and  within  a  circle  of  about  two  inches  and  a-half  in  diameter, 
the  murmurs  were  respectively  audible ;  but  between  and  at  an 
equal  distance  from  them,  there  was  a  space  where  neither  mur- 
mur could  be  distinctly  heard. 

^  This  constituted  the  principal  element  on  which  the  differen- 
tial diagnosis  was  based.  Corroborative  evidence  was,  however, 
afforded  by  the  difference  in  quality  and  in  length  of  the  mur- 
mur heard  at  the  two  points  mentioned,  a  difference  which  I 
incline  to  attribute  to  the  entanglement  of  fibrin  in  the  edges  of 
the  tricuspid  valves  ;  and  also  by  the  existence  of  general  venous 
turgescence  and  cyanosis.  This  latter  condition  is  so  excep- 
tional in  cases  of  mitral  constriction,  that,  if  copious  effusion 
into  both  pleurae  were  not  likewise  present,  I  should  regard  it 
as  presumptive  evidence  of  the  existence  of  the  double  lesion. 
In  none  of  the  published  cases  of  mitral  and  tricuspid  narrow- 
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ing  combined,  was  the  second  sound  reported  to  have  been  ac- 
centuated or  doubled ;  a  circumstance  to  be  attributed,  in  my 
judgment,  to  the  fact  that,  as  regarded  obstruction  in  front,  and 
defective  supply  from  behind,  the  two  ventricles  were  in  a  simi- 
lar predicament.  The  contracted  auriculo-ventricular  orifices 
served,  each,  as  a  point  of  resistance  to  the  opposite  ventricle, 
and  as  a  stop  to  the  corresponding  ventricle.  Hence,  the  ab- 
sence of  unequal  dilatation  and  hypertrophy  of  the  ventricles, 
and  of  doubling  and  intensification  of  the  second  sound.* 

Case  CXVI. — (Edema  of  Feet;  Frequent  and  Copious  Haemoptysis; 
Rheumatic  Pains  ;  Congestion  of  Face,  and  Exophthalmia ; 
Dyspnoea  and  Cough;  Headache  and  Recurrent  Syncope ;  Pain 
in  Region  of  Heart  extending  down  the  Left  Arm,  and  in 
both  Scapular  Regions ;  Congestion  of  Right  Lung  and  of 
Liver;  Heaving  Lmpulse  at  Precordium ;  Apex-pulsation 
much  to  the  Left  of  Nipple  Line ;  Postdiastolic  Murmur  at 
Apex  ;  Subsequent  Development  of  Presystolic  Murmur,  which 
%oas  twice  afterwards  Suppressed  and  Restored  alternately; 
Fremitus;  Accentuation  of  Second  Sound ;  Patient  Six  Years 
under  Observation.  Diagnosis :  Progressive,  and  now  Ex- 
treme Mitral  Stenosis  ;  Great  Dilatation  of  Right  Ventricle, 
and  Consequent  Displacement  of  the  Apex  to  the  Left  Side;  Ex- 
ophthalmic Goitre. 

Mary  E.  C,  aged  twenty-five  years,  a  machine  sewer,  consulted 
me  for  the  first  time  in  the  summer  of  1868.  Of  this  visit  I 
have  preserved  no  record  beyond  the  date.  Her  second  visit  was 
made  on  the  30th  of  June,  1869.  On  the  latter  occasion,  I  learned 
that  for  the  last  two  months  the  feet  had  exhibited  slight  oedema 
in  the  evening,  and  that  she  had  spat  some  blood.  Has  teazing 
dry  cough;  breathing  much  oppressed;  pulse  120,  small,  and 
regular;  face  florid,  eyes  prominent,  and  thyroid  body  some- 
what enlarged,  but  no  distention  of  the  cervical  veins.  She 
has  frequently  suffered  from  headache,  and  has  constant  sharp 
pain  in  the  left  side  below  the  nipple ;  cannot  lie  on  that  side, 

*  Case  61  (p.  710)  completes  the  list  of  fifteen  fatal  cases  of  mitral  stenosis  in  which 
the  body  was  examined  after  death. 
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or  sleep  in  the  recumbent  posture.  Cardiac  impulse  heaving, 
and  apex-pulsation  half  an  inch  outside  the  left  nipple-line.  The 
sounds  of  the  heart  were  normal  at  the  base,  but  at  the  apex  a 
loud  bellows-murmur  of  postdiastolic  rhythm  was  heard.  The 
second  sound  was  accentuated  in  the  pulmonary  artery.  To 
have  ether  and  ammonia  in  camphor  water. 

October  5th.  Pain  very  severe  in  the  region  of  the  heart, 
and  extending  down  the  left  arm,  as  far  as  the  elbow.  There 
are  fits  of  dyspnoea,  even  when  she  is  at  rest.  Apex-pulsation 
is  now  felt  one  inch  outside  the  nipple-line,  and  here,  as  previ- 
ously, a  loud  postdiastolic  murmur  of  blowing  quality  is  heard. 
To  have  carbonate  of  ammonia,  grs.  iij,  with  tincture  of  digitalis 
and  chloric  ether,  of  each  TTj_v,  thrice  daily;  grs.  v  of  Dover's 
powder  at  night,  and  xxx  drops  of  ozonic  ether  (Eichardson)  by 
inhalation,  during  paroxysms  of  dyspnoea. 

November  24th.  Has  repeatedly  spat  blood  since  last  report. 
Cough  is  now  very  troublesome ;  severe  pain  in  region  of  heart ; 
acoustic  signs  as  previously  noted.  To  have  two  leeches  at  seat 
of  pain,  and  a  cough  mixture  containing  chlorodyne  and  mor- 
phia. 

February  2nd,  1870.  A  fortnight  since  she  threw  up  a  large 
quantity  of  blood,  after  which  she  fainted,  and  was  insensible  for 
about  an  hour.  One  week  later,  the  haemoptysis  and  syncope 
recurred  whilst  she  was  at  work,  and  on  that  occasion,  accord- 
ing to  the  report  of  her  companions,  her  face  became  congested. 
Pulse  110,  and  regular;  feet  somewhat  swollen  in  the  afternoon; 
cheeks  congested  and  purple ;  pain  at  apex  of  heart,  and  orthop- 
ncea.    The  cardiac  signs  were  unaltered. 

She  was  admitted  into  hospital  on  the  3rd  of  February,  and 
remained  under  treatment  about  two  months.  During  this  period 
she  coughed  up  large  quantities  of  blood  from  time  to  time,  and 
suffered  from  severe  pain  at  the  heart.  The  latter  was  always 
promptly  relieved  by  leeching.  The  annexed  tracing  (Fig.  LXI.) 
represents  the  character  of  the  pulse  at  that  date. 
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Fig.  LXI. 
Extreme  mitral  constriction. 
Mary  E.  C.    Pulse  regular,  but  very  feeble.    March  24th,  1870. 

October  31st.  Several  weeks  ago,  whilst  at  work,  she  was 
struck  on  the  left  side  of  the  abdomen  with  great  violence,  by 
the  handle  of  a  machine,  and  was  rendered  incapable  of  resum- 
ing her  labour  for  some  time.  Kidneys  acting  defectively; 
cough  and  dyspnoea;  feet  swollen  at  night.  There  has  been 
occasionally  a  streak  of  blood  in  the  sputa ;  she  complains  of 
pain  at  the  seat  of  injury,  and  likewise  at  the  precordium.  At 
the  point  of  apex-pulsation,  which  is  now  located  one  inch  and 
a-half  externally  to  the  nipple-line,  a  faint  presystolic,  and  a 
loud  postdiastolic,  murmur  are  audible ;  both  murmurs  may  be 
likewise  heard,  but  much  less  distinctly,  midway  between  the 
nipple-line  and  the  sternum ;  they  are  not  audible  at  the  base, 
where  the  sounds  of  the  heart  are  normal.  Pulse  96,  regular, 
and  moderately  full.  To  have  tincture  of  digitalis  and  chloric 
ether,  of  each  n\,v,  thrice  daily. 

October  19th,  1871.  After  an  absence  of  nearly  a  year,  this 
girl  called  on  me  to-day.  She  now  suffers  occasionally  at  night 
from  pain  of  a  burning  character  in  both  scapular  regions,  but 
more  severe  on  the  right  than  on  the  left  side.  Pulse  108, 
regular,  and  moderately  strong ;  dyspnoea ;  congestion  of  face, 
and  oedema  of  the  ankles  after  the  exertion  of  the  day ;  dysuria. 
There  is  scarcely  any  cough,  but  the  sputa  are  occasionally 
bloody.  She  can  now  sleep,  and  can  pursue  her  avocation  (ma- 
chine sewing),  but  with  some  fatigue. 

The  apex-beat  was  one  inch  and  a-half  to  the  left  of  the 
nipple-line,  and  in  this  situation  a  postdiastolic  murmur  was 
alone  heard.  Cardiac  sounds  normal,  and  elsewhere  unattended 
with  murmur.  To  have  tincture  of  digitalis  with  spirit  of  nitrous 
ether;  two  leeches  to  be  applied  in  left  infra-scapular  region. 
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February  5th,  1872.  Has  had  a  febrile  attack  which  con- 
fined her  to  bed  for  six  weeks ;  no  haemoptysis  for  the  last  four 
months ;  great  dyspnoea  on  ascending  a  flight  of  stairs,  and  like- 
wise when  she  attempts  to  work  the  treadle  of  her  machine  ;  but 
after  a  short  time  the  difficulty  of  breathing  subsides,  and  she 
can  then  continue  her  work.  Feet  still  swollen  at  night ;  face 
purple,  and  eyes  prominent ;  congestion  of  right  lung ;  pulse  84, 
small  and  regular.  Apex-beat  in  fifth  interspace,  one  inch  and 
a-half  outside  the  nipple-line,  and  felt  over  an  area  of  one  inch  in 
diameter.  In  this  situation,  but  strictly  limited  to  it,  a  loud 
postdiastolic  murmur  is  audible ;  it  is  continued  from,  but  in  no 
degree  masks,  the  second  sound,  whilst  it  falls  short  of  the  first 
sound  by  a  distinct  interval  of  time.  Both  cardiac  sounds  are 
normal.  The  second  sound  is  accentuated  in  the  pulmonary 
artery. 

April  29th.  For  last  fortnight  she  has  been  suffering  from 
irritability  of  stomach,  and  empty  retching ;  has  a  feeling  of 
weight  at  the  pit  of  the  stomach,  and  a  "  burning"  sensation  in 
both  scapular  regions.  To  have  mild  aperients,  and  Boudault's 
pepsine. 

February  15th,  1873.  Admitted  again  into  hospital  to-day. 
Is  very  weak ;  has  cough  and  headache ;  face  of  a  bright  crim- 
son tint;  pulse  96,  regular;  no  ceclema.  Apex-pulsation  two 
:  inches  external  to  nipple-line,  and  here  there  is  a  harsh  and  pro- 
longed postdiastolic  murmur,  which  is  accompanied  by  fremitus; 
this  is  succeeded  by  a  short  period  of  silence ;  and  then  a  harsh 
presystolic  murmur  and  a  normal  first  sound  are  heard  in  suc- 
cession. No  murmur  is  elsewhere  audible.  The  second  sound 
is  not  double  or  accentuated.  On  one  occasion,  whilst  in  hospi- 
tal, she  coughed  up  a  teacupful  of  florid  blood.  She  likewise 
complained  of  pain  at  the  apex  of  the  heart,  which  was  relieved 
by  the  application  of  two  leeches,  followed  by  the  administra- 
tion of  TTlxxx  doses  of  the  tincture,  with  3j  of  the  syrup,  of  the 
American  wild  cherry  (Prunus  Virginiana).  The  pulse,  at  this 
date,  is  represented  in  the  tracing  (Fig.  LXIL). 
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Fig.  LXII. 
Mitral  constriction.    Mary  E.  C.    June,  1873. 

August  15th,  1874.  Called  on  me  to-day.  Complains  of  pain 
beneath  the  left  nipple,  and  in  left  back ;  has  pain  also  in  the 
joints  of  feet  and  hands.  The  face  is  purple ;  the  breathing  op- 
pressed ;  she  has  a  dry  and  teazing  cough.  Pulse  96,  and  regular. 
A  loud  and  "  harsh"  postdiastolic  murmur  only  exists  at  the 
apex  of  the  heart. 

The  protracted  period,  more  than  six  years,  during  which  this 
case  has  been  under  my  observation,  and  the  great  interest  which 
attaches  to  it  in  regard  to  the  progressive  development  of  physi- 
cal signs,  may  be  accepted  as  my  apology  for  publishing  it,  and  at 
such  length,  in  connexion  with  those  in  which  the  diagnosis  was 
confirmed  by  autopsy. 

Case  GXYll—Bheumatism ;  Dissipation;  Haemoptysis;  Dyspana 
and  (Edema;  Hepatic  Congestion;  Double  Cardiac  Impulse ; 
Fremitus;  Postdiastolic  and  Presystolic  Murmur  at  Apex,; 
Postdiastolic  Murmur  with  Musical  Note,  at  Base ;  Partial 
Left  Hemiplegia  and  Left  Hemiopia ;  Extensive  Sub-retinal 
Extravasation.  Diagnosis :  Mitral  Stenosis ;  Inadequacy  of 
Aortic  Valve  from  Laceration  of  one  or  more  of  the  Seg- 
ments ;  Capillary  Embolism. 

Thomas  K,aged  twenty-four  years,  a  man  of  very  intemperate 
habits,  and  a  float-driver  by  occupation,  was  received  into  hospi- 
tal on 'the  16th  of  September,  1874.  He  had  been  previously 
admitted  for  rheumatic  pains,  from  which  he  quickly  recovered 
without  having  apparently  sustained  any  serious  detriment  ot 

health.  i 
He  had  been  recently  leading  a  very  irregular  life ;  had  drun* 
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a  good  deal  of  whiskey,  and  been  exposed  to  hardship  of  various 
kinds.  For  nine  days  before  admission,  he  had  been  expectorat- 
ing florid  blood,  and  for  several  nights  he  had  not  been  able  to 
lie  down,  owing  to  the  difficulty  of  breathing  which  he  experi- 
enced in  the  horizontal  posture.  When  admitted,  he  was  pale, 
bloated-looking,  and  very  weak ;  he  complained  of  a  feeling  of 
constriction  at  the  sternum,  and  breathed  with  great  difficulty ; 
the  feet  were  swollen.  From  a  cursory  examination  made  in  the 
waiting  room,  I  diagnosed  mitral  constriction  and  aortic  regurgi- 
tation. 

The  man  was  placed  under  the  care  of  Dr.  Mxon,  who,  at 
my  request,  kindly  transferred  him  to  me  on  the  following  day. 

The  report  on  the  18th  was  as  follows  :  He  suffers  from  teaz- 
ing  cough  with  expectoration  of  blood-stained  mucus ;  there  is 
orthopncea,  also  oedema  of  the  feet,  visible  pulsation  of  the  caro- 
tids, and  epigastric  tenderness ;  pulse  96,  full  and  abrupt,  but  not 
visible.  The  impulse  of  the  heart  was  double.  Apex-pulsation 
was  felt  half  an  inch  inside  the  nipple-line,  in  the  fifth  inter- 
space ;  at  this  point,  in  addition  to  the  sounds  of  the  heart,  which 
were  distinct  and  normal,  two  murmurs  were  audible ;  they  were 
respectively  postdiastolic  and  presystolic  in  rhythm.  At  the  base, 
both  sounds  of  the  heart  were  sharp  and  abrupt,  and  the  second 
was  succeeded  by  a  soft  bellows-murmur  which  was  accom- 
panied by  a  musical  note.  This  murmur  was  transmitted  with 
great  distinctness  to  the  ensiform  cartilage,  and  faintly  to  the 
right  second  costal  cartilage,  but  not  into  the  transverse  portion 
of  the  arch,  or  the  carotid  arteries.  No  murmur  was  audible  in 
the  back.  The  base  of  the  right  lung  was  congested.  The  slight- 
est movement  of  the  body  was  followed  by  great  palpitation  and 
respiratory  distress. 

Leeches  were  applied  at  midsternum,  the  chest  was  dry- 
cupped  posteriorly,  and  a  mixture  of  chloric  ether  and  tincture 
of  digitalis  was  given.  Fig.  LXIII.  shows  the  character  of  the 
pulse  on  the  following  day. 
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Fig.  LXIII. 


Mitral  constriction  and  partial  aortic  regurgitation.     Hypertrophy  and 
dilatation  of  the  left  ventricle. 
Thomas  K.    Pulse  112.    September  19th,  1874. 

On  the  night  of  the  20th  he  was  suddenly  attacked  with 
headache,  and  with  severe  pain  in  the  left  side  of  the  chest, 
extending  down  the  left  arm  and  leg.  On  the  following  morn- 
ing he  had  lost  vision  in  nearly  one-half  of  the  left  retina ;  he 
could  only  see  the  upper  portion  of  objects  with  that  eye.  The 
pupils  were,  however,  normal  and  equal ;  haemoptysis  had  con- 
tinued. Fremitus  was  now  detected  at  the  apex,  and  in  that 
situation  only  a  single  murmur  was  heard,  which,  however,  ex- 
tended over  the  entire  long  pause. 

Three  leeches  were  applied  over  the  apex  of  heart,  and  gr.  ij  each 
of  grey  and  of  antimonial  powder  were  given  every  second  hour. 

On  the  23rd  he  was  much  quieter,  having  slept  well  the  pre- 
ceding night.  The  apex-murmur  was  now  again  double,  i.  e.,  it 
consisted  of  a  postdiastolic  and  a  presystolic  element,  with  an 
intervening  period  of  silence;  the  latter  was  ingravescent;  it  was 
also  more  harsh  than  the  former.  The  first  sound  at  the  base 
was  accompanied  by  a  faint  murmur  which  was  transmitted 
into  the  carotid  arteries ;  whilst  the  second  sound  was  accen- 
tuated in  the  aorta,  and  its  satellite  murmur  was  now  audible  in 
the  transverse  portion  of  the  arch.  The  left  eye  underwent  a 
careful  examination  with  the  ophthalmoscope  to-day,  by  my  col- 
leagues, Mr.  Hayes  and  Dr.  Nixon.  An  extensive  extravasation 
of  blood  was  discovered  in  the  fundus,  by  which  the  upper  and 
outer  portion  of  the  retina  was  raised  in  large  and  irregular 
patches,  radiating  from  the  optic  entrance. 

The  man  can  now  sleep  in  the  recumbent  posture,  is  free  from 
pain  in  the  arm  and  leg,  and  from  feeling  of  constriction  in  the 
chest.    The  oedema  has  been  dispersed. 

On  the  28th  he  was  allowed  to  be  out  of  bed.  For  the  pre- 
ceding few  days  he  had  been  taking,  thrice  daily,  a  draught 
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consisting  of  Hoffman's  anodyne,  5ss  ;  Tincture  of  camphor  and 
spirit  of  chloroform,  of  each,  Hlxv.  From  this  he  appeared  to 
derive  great  benefit. 

There  can,  I  think,  be  little  doubt  that  capillary  embolism,  by 
migration  of  detritus  from  the  aortic  valve,  took  place  on  the 
night  of  the  20th,  and  was  the  cause  of  the  pain  in  the  left  side 
of  the  body,  and  of  the  partial  loss  of  vision  by  subretinal  hae- 
morrhage in  the  left  eye. 

In  cases  of  hemiplegia  from  embolism  of  the  middle  cerebral 
artery,  so  frequently  witnessed  in  connexion  with  valvular 
disease  on  the  left  side  of  the  heart,  I  entirely  agree  with  Dr. 
Clifford  Allbutt,  and  therefore  differ  from  Memeyer,  in  holding 
that  loss  of  consciousness  is  of  very  rare  occurrence.  There  is 
usually  nothing  more  than  temporary  bewilderment  from  shock. 
The  order  of  events  which  may  be  witnessed  in  cases  of  embo- 
lism of  the  central  artery  of  the  retina,  is,  according  to  Allbutt, 
the  following,  namely;  instantaneous  loss  of  function,  sudden 
emptying  of  retinal  vessels,  gradual  oedema  of  portions  of  retina 
deprived  of  blood,  haemorrhage  still  later  from  collateral  vessels, 
thickening  of  «  adventitial  and  fatty  degeneration  of  retina 
with  deposit  of  chlosterine* 

The  subjoined  tracing,  though  representing  a  combination  of 
valvular  disease  identical  as  to  land  with  that  shown  in  the 
preceding  figure  (LXIIL),  contrasts  strikingly  with  the  latter 
by  its  want  of  regidarity,  and  by  the  defective  height  and  ver- 
tically of  its  upstroke.  It  represents,  in  short,  incipient  failure 
of  the  left  ventricle  from  retrogressive  tissue  change. 


Fig.  LXIV. 

Mitral  obstruction,  and  partial  aortic  regurgitation. 
Peter  F.    (No.  61,  Table  XI.)    September  23rd,  1873. 

All  the  cases  of  mitral  stenosis  which  came  under  my  notice 
previously  to  1875,  are  presented,  in  summary,  in  the  succeeding 
Tables  (XI.  and  XII).  s 

•  On  the  Use  of  the  Ophthalmoscope,  1871. 

61* 


[   964  ] 


•a 

S 

K  O 

•2'G 
e  » 

So 


■a 


T3 

§  c! 

g.g 

:§  § 


-2.2  3 

3  is  a, 
•S  o  a 


3  Si  d  "a 
a  £  °  » 


l§2  2 

;  o-o  g  bp 

o  "n ■«  -J  d 

55  c.2 


5.2 

•  -'Go 

•  a« 

.2  A 

11 
g  .a 


p. 

03 


"o 

o 

.d 

•? 

o  2 

•  3 

•  Q 

43 

3 

3 

« 

:  0° 

43 

a 
M 


.S 
o 

S3 

:  d 

I 
3 


•Ksdo)ny 


CO 

o 

H 
EH 
02 

•3 

P5 


S 


•li.wvv  'J  "J 
punojy  pus 


»  a 

M  CO 

_5  43 

■H  o 


r  ad 

H  Co 


d 


83 

.  3 

J 

o 

i 

o 


43 
3 
o 

p 


14  tA 

q  •  o  a 

cs  c  c  n 

o  o  © 

3  '3  '3 
.    C  s  a 

IB  u  o  (J 

2  O  43  43 
g  43  O  O 


•tusifvuiratffl 


■J9JUJ  .10  M>inBs.uj 


D1U3P3) 


•sisfi}doiua>u 


s  i»1  a 


PR 
3 


.o 


•pa* 


lbs  -a 


sag 

pqoco 


•eg 


[    965  } 


"3 

e 

la 

o  L 

|l 


d  S  °' 

.  o  c  o 
•'•9  bo^a 
ffig 

to  t> 

■Sort 
o  a  o 

Pm 


•a 

If 

la 

ft 


1 


o 

o  3 


to  3 


.2  S 


05 


a  «j «  »b>- 

w  s-S  o«= 


a- 


C3 
ft 


54 

g3 


o 


.2 

o 

o 

d 

PP 

o 


O  »  cJ  to  a] 


2  « 

W  0) 

O  c3 

o  03 


a 

ft 

is  & 

03  03 
^3-C 

o  a 
C 

•H 

.2 -a 

o  * 
< 


o 


•Rsdojny 


•.inuumjy  oiiojs/ig 


•punog  puz  pdiqnoQ 


•uinimunanxi 


'3sinj  fo  dMIWg 


-J3]uj  .10  unjnS3u.ij 


•muapg) 


0T[0^Sj£s  t-l 


■a 


bo 
< 


'"J 


CO  TO      CM      i-l      *  C»  M  f-l 


|J|| 


.  ft  • 

(§801 


I&Sf 


03 

o 
P3 


coeocococo     n     n     -5.  -w  Si!  5*  31 


[    966  ] 


If 
el 


5 


5 
s 

o 


•nsdoiny 


•lUidiay  -j  ui 
punos  puz  •fitaooy 


•punog  puz  V3l1no<I 


'tusi}tnun»ys 


•STI4XW9.IJ 


•muapg) 


•Dsoudsfig 


•sis/i)dowa>ff 


o 


3 


o 


a 

M 


.2  »> 


•  c3 

.s 

O 

o 


'3. 


EH 


•8  I 


o  .a 

o  o 

11 

o  o 

« 


o 

1 

o 


'  i-H  10 


i 


9 


•a 

•c 


•o 

as 


3  L. 


n  ^  (5  " 

if  •si  i  s  s-s.s- 


3  g  J^'so 

«  0)       <y  u.  * 


[    967  ] 


< 


S3 
— 

B 

02 

a 

CO 

o 


02 

«! 
M 

B 


a 


B 
8 


•■c 


■sisousjg 

ID.ttm  JO  UUOrf 


•dsdo%ny 


•xidy 


•punog  puz  'tU9zoy 


■punos  pui  mnoa 


<u  ^  -O 
£g-a  g 

El  i 

%  §  gig 


.  o 


i  8  *  q  o  £  g 


5J  r|  a  43  to  H 


a 
S--3 


8*3  o-S  9-8  ^<ui=) 


c3  C  <u 

as-* 
a. a 


■3  o 

ill! 


§"3  8  «r 

2  a  §  o 

3  -a    <H  e  8 


fi  ffl  n 


•dspij  /o  auniyod 
-J3JUJ  pun  .ivinBsaa/ 


•omapso 


•vxudsfiQ 


'tis/!)douia}£{ 


iii 

5  m  to 
Bp. 


c" 


«|.a 


_  « 
o 


©  3         1.^  *tj4  t.-i 


a 
I 


o 


is 


^9 
fa 

Whs 


[    968  ] 


e 
a 


g 

m 

ia  - 


5g 

°  R 

"-•2 

■°  a 

2  to 


n  to  to  O  43  fl  ifl 

j    l~l         'H  Ql 


d  t) 

O  to 

a§ 

.S  e 

d  <u 


m  w  o  U3  rd  t3 
o     *d  <d  a  a 

(>  *4-l  -f3  ^  Q 


g  s  s 

J  S| 

1.2 1 

ft  o  -S 


.2  5  0  aj  §  " 

d  o  Eoo  a  . 

n  0)  bo  o 


n  03  43  X  ,0  f*  ,13  ' 


^  jU  OT  P. 

5  -aa  - 

^lag-gs 

I  "13  3*3 
o  a  h  p.(S  h 


a 


c5 


P.  H 

rn  M 


o  u  s  oJS  s 
•    P-w  3  0 

*  a*  a 


•Sl!0U3)g 


1 


'  •pdpsgv 


•Rsdoiny 


•xsdy 
)v  jmuunjY  oiiofsfig 


1 

Ph 
P 

I 

i— i 

M 
S 


•punog  puz,  'tuaooy 


•punog  puz  stqnoQ 


•tusijvumanH 


l  S.   s  a  S.J-'  -2  o  a  c  £  13  5. 


oi  <P  >. 
O 

-*3  c!  03 

a -9  & 


•dsinj/osaniwj 


■M)uj  puv  .ivpiGa.Uf 


•muops) 


•vsudsd(j 


'fisfiidoui&H 


rH 

rH 

rH 

t- 

•  • —  o 

rH 

rH 

+— 

d 

rH 

rH 

rH  rH 

rH 

rH 

# 

o 

rH 

CO 

cs 

J  rH 

rH 

rH 

rH 

rH 

rH 

t- 

!  rH 

rH 

rH 

rH 

rH 

rH 

cs 

I  rH 

rH 

rH 

rH 

rH 

H 

cn 

© 
CO 

CO 

to 

00 
U3 

O 

<M 

w 

Matthew  N. 

0'B. 

Eliza  B. 
Thomas 

Mrs.  B. 

Mary  E. 

Mary  E. 

Michael 

CO 
rH  i-H 

«■* 

rH 

16 

rH 

CO 

co 
H 

STATISTICS  OF  MITRAL  STENOSIS. 


969 


It  appears  to  rne  that  some  additional  light  may  be  thrown 
upon  the  statistics  of  mitral  stenosis,  and  npon  the  relative  fre- 
quency of  its  various  complications,  by  a  careful  study  and  com- 
parison of  the  results  obtained  from  Dr.  Hilton  Jagge's  cases, 
and  my  own  as  epitomised  in  Tables  XI.  and  XII.  For  the 
calculations  in  both  instances  I  am  alone  responsible.  I  have 
made  them  with  the  greatest  care,  and  I  hope  they  may  be 
found  at  least  substantially  accurate. 

I  may  here  briefly  state  that  Dr.  Fagge's  cases,  66  in  number, 
are  grouped  under  three  heads,  namely: 

1.  Those  in  which  a  presystolic  murmur  was  heard  during  life, 
and  the  mitral  orifice  was  found,  after  death,  to  be  contracted ; 
these  cases  were  7  in  number. 

2.  Those  in  which  the  mitral  orifice  was  found,  on  post  mortem 
examination,  to  be  contracted,  but  in  which  presystolic  murmur 
had  not  been  heard  during  life ;  the  number  of  such  cases  was 
40. 

3.  Cases  in  which  a  presystolic  murmur  was  identified,  but  no 
opportunity  was  afforded  for  testing  the  diagnosis  by  post  mortem 
examination;  these  cases  numbered  19. 

The  fatal  cases  in  this  list  were,  therefore,  47  in  number.  A 
diagnosis  was  made  in  7  instances,  and  verified  by  the  result. 

The  total  of  my  cases  was  81.  Out  of  this  number  16  deaths 
took  place,  and  the  body  was  examined  in  15  instances.  The 
diagnosis  of  mitral  narrowing  was  not  made  in  3  of  the  last- 
mentioned  15  cases,  owing  to  the  absence  of  presystolic  murmur 
during  the  time  the  patients  had  been  under  observation.  It  was 
made  in  the  12  remaining  cases,  and  in  all  it  was  verified  by  the 
result. 
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In  addition  to  those  given  in  the  preceding  list,  at  least  fifteen 
examples  of  mitral  stenosis,  accompanied  by  full  details  of  post 
mortem  examination,  have  been  recorded  in  Ireland  since  1855. 
In  some  of  these  cases  a  positive,  and  in  others  a  presumptive, 
diagnosis  was  made. 

The  names  of  the  authors,  and  the  references  to  the  record  of 
the  cases,  arranged  chronologically,  are  briefly  as  follows : 

Dr.  M'Dowel  :  mitral  stenosis  ;  no  murmur  audible  ;  diagnosis  made  from  general 
symptoms.  {Proceedings  of  the  Dublin  Pathological  Society.)  December  1st,  1855. 

Dk.  Banks  :  aortic  and  mitral  narrowing.  {Ibid.)  December  6th,  1856. 

Dr.  William  Moore  :  mitral  stenosis ;  diagnosis  of  mitral  disease.  (Ibid.  vol.  i., 
part  ii.,  p.  80.)    March  24th,  1860. 

Dr.  Lees  :  mitral  obstruction  ;  general  diagnosis.  {Ibid.,  vol.  i.,  part  ii.,  p.  84.) 
April  14th,  1860. 

Dr.  Stokes  :  mitral,  aortic,  and  tricuspid  obstruction  ;  diagnosis  of  mitral  narrow- 
ing. (Ibid.,  vol.  ii.,  part  i.,  p.  14.)  December  6th,  1862.  (Case  referred  to  at 
p.  1011.) 

Dr.  Head  :  mitral  stenosis.  {Ibid.,  vol.  ii.,  part  iii.,  p.  165.)  November  26th,  1864 
Dr.  Duncan  :  mitral  stenosis.  (Ibid.,  vol.  ii.,  part  iii.,  p.  186.)  March  26th,  1865 
Dr.  Macswiney  :  mitral  stenosis.  (Ibid.,  vol.  iii., part  i.,  p.  132.)  March  3rd,  1867 
Db.  Hawtrey  Benson  :  mitral  and  aortic  obstruction,  both  diagnosed  ;  apex  pre 

systolic  murmur  identified.  {Ibid.,  vol.  iv.,  part  i.,  p.  35.)  April  24th,  1869 
Dr.  Cby an  :  mitral  and  tricuspid  obstruction  ;  diagnosis  of  double  lesion  ;  prepys 

tolic  murmur  identified.    {Ibid.,  vol.  iv.,  part  ii.,  p.  144.)    February  12th. 

1870.    (Case  epitomised,  p.  1013.) 
Dr.  Magrath  (8th  Hussars) :  mitral  stenosis.    (Ibid.  vol.  iv.,  part  iii.,  p.  250.) 

January,  1871. 

DR.  Cryan  :  mitral  and  tricuspid  obstruction ;  presumptive  diagnosis  of  mitral 
stenosis  from  general  symptoms  ;  no  presystolic  murmur  audible.    (Ibid.,  voL  j 
v.,  part  L,  p.  17.)    April  20th,  1872.    (Case  epitomised,  p.  899.) 

DR.  Gerald  Yeo  :  extreme  mitral  constriction ;  aortic  obstruction  and  incompe- 
tency ;  hypertrophy  of  the  right  ventricle  ;  hsemorrhagic  infarction  of  the  lungs, 
and  extensive  atheroma  of  the  branches  of  the  pulmonary  artery  in  both  lungs  ; 
diagnosis  of  the  twofold  valve-lesion.  (Ibid.,  vol.  iv.,  part  ii..  p.  123.) 
December  14th,  1872. 

Db.  Nixon  :  mitral  obstruction  and  aortic  patency ;  both  diagnosed ;  presystolic 
murmur  recognized.  (Ibid.,  vol.  v.,  part  ii.,  p.  133.)  February  8th,  1873. 
(See  case  112.)  , . 

Db.  John  W.  Maetin,  of  Portlaw  :  mitral  and  aortic  obstruction  ;  both  diagnosed  • 
presystolic  murmur  recognized.  (Medical  Press  and  Circular.)  March  lltn, 
1874. 

I  cannot  bring  my  remarks  on  this  subject  to  a  conclusion 
without  observing  that,  in  1827,  Mr.  Adams  of  Dublin  antici- 
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pated  most  of  what  has  been  since  done  in  regard  to  the  diag- 
nosis of  mitral  narrowing.* 

That  he  recognised,  at  least  in  outline,  the  distinctive  signs  of 
this  lesion,  will  appear  from  the  following  extract  from  his  well- 
known  memoir. -f*  "  When  the  ear  is  attentively  applied  to  the 
side  of  the  thorax,  a  very  complex  kind  of  movement,  hard  to 
describe,  is  heard.  A  hissing,  purring  noise,  as  it  has  been  de- 
nominated, caused  by  the  transmission  of  blood  through  a  narrow 
orifice,  is  in  most  cases  very  evident."  He  adverts  to  the  dilata- 
tion and  hypertrophy  of  the  left  auricle  and  right  ventricle,  and 
to  the  pulsation  of  the  jugular  veins,  synchronous  with  that  of 
the  heart,  and  due  to  tricuspid  reflux  from  inadequacy  of  the 
valves. 

The  fremitus  and  reduplicated  second  sound  were  described  in 
the  following  words :  "  That  the  organ  (heart)  performed  some 
kind  of  double  movement,  and  that  its  motions  were  accompanied 
with  a  purring  sound,  as  in  varicose  aneurism,  was  plainly  audi- 
ble, and  also  could  be  recognized  when  the  hand  was  placed  over 
the  region  of  the  heart."  His  failure  to  appreciate  the  presys- 
tolic rhythm  of  the  murmur  and  fremitus  constitutes  the  only 
shortcoming  in  this  graphic  sketch.  Thus,  it  would  seem  that, 
after  Bertin,  Dr.  Adams  was  the  first  physician  who  identified 
mitral  narrowing  by  its  peculiar  physical  signs. 

Inadequacy  of  the  mitral  valve  from  structural  alteration  of 
one  or  both  of  its  segments,  constitutes  the  most  common  form 
of  valvular  lesion.  +  This  is  due  to  the  circumstance  that  the 
mitral  valve  is  liable,  not  only  to  disease  and  injury  proper  to 
itself,  but  likewise  to  the  consequences  of  retrograde  pressure 
from  disease  at  the  orifice  of  the  aorta. 

The  mitral  valve  may,  however,  be  incompetent  without  hav- 
ing undergone  any  change  of  structure  whatever.  Cases  belong- 
ing to  the  latter  category  may  be  reduced  under  the  following 
heads :  (a)  Valvular  inadequacy  and  regurgitation  from  displace^ 
ment  of  one  or  both  segments  of  the  valve,  through  the  papil- 
lary muscles  and  tendinous  chords,  by  excentric  yielding  of  the 
walls  of  the  left  ventricle  at  the  acme  of  systole.    This  result 

*  This  eminent  man  has  just  departed  from  amongst  us  (January,  1875). 
t  Dublin  Hospital  Reports,  vol.  iv. 
%  See  p.  815. 
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may  be  due  to  fatty  degeneration  of  the  left  ventricle,  as  ex- 
emplified in  Case  49,  p.  685;  and  in  Case  50,  p.  687.  The 
remarks  upon  this  subject  at  pages  282,  558,  562,  and  690, 
may  be  referred  to  as  explanatory  of  my  view  of  the  pathology 
of  reflux  from  this  cause.  It  may  be  likewise  attributable  to 
debility,  without  structural  alteration  of  the  valves  or  of  the 
ventricle,  from  anaemia,  malnutrition,  or  asthenic  disease.*  (b) 
Eegurgitation  from  rupture  of  one  or  more  of  the  primary  tendi- 
nous chorcls.-f-  (c)  From  dilatation  of  the  left  ventricle  without 
proportionate  elongation  of  the  papillary  muscles.^  (d)  Weak- 
ness and  relaxation  of  the  papillary  muscles.§  (e)  Adhesion  of 
the  tendinous  chords  to  the  walls  of  the  ventricle.  ||  (/)  En- 
gagement in  the  orifice,  of  a  pedunculated  mass  of  fibrin,  de- 
pending from  its  attachment  to  one  of  the  curtains  of  the  valve, 
or  to  the  interior  of  the  auricle.1T  (g)  Fixation  of  the  anterior 
segment  of  the  mitral  valve  by  a  calcareous  mass  descending 
from  the  aortic  orifice,  and  attached  to  the  valve.**  For  the  rea- 
sons already  given,  I  cannot  admit,  as  a  cause  of  mitral  reflux, 
spasm  or  irregular  action  of  the  papillary  muscles  ;ff  nor  can  I 
recognize  murmur  from  excessive  tension  of  the  valves,  without 
regurgitation.^ 

In  the  great  majority  of  cases,  inadequacy  of  the  mitral  valve 
arises  from  antecedent  inflammation  and  morbid  alteration  of  its 
structure.  Eheumatic  endocarditis  is  the  ordinary  cause  of  the 
change  just  referred  to.  Inflammatory  irritation  consecutive  to 
disease  of  the  aortic  valves,  may  lead  to  the  same  result.  This 
is  the  cause  to  which  active  disorganization  of  the  mitral  valve, 

*  See  pages  275,  282  ;  Case  96,  p.  881 ;  also  a  case  by  Dr.  Grimshaw,  Proceedings 
of  the  Pathological  Society  of  Dublin,  vol.  vi.,  part  i.,  p.  18. 

f  See  p.  235  ;  Case  24,  p.  535  ;  also  a  case  by  Dr.  Gordon,  StoJces  on  Diseases  of  the 
Heart,  Case  68,  p.  473  ;  and  a  case  by  Dr.  A.  W.  Foot,  Proceedings  of  the  Pathological 
Society  of  Dublin,  vol.  vi.,  part  L,  p.  15. 

%  See  p.  278-9. 

§  See  p.  280. 

||  Niemeyer,  Opus  chat.,  vol.  i.,  p.  352.  1 
If  Walse,  Diseases  of  the  Heart,  fourth  edition,  p.  93.    An  example  of  this  kind 
was  exhibited  to  the  Pathological  Society,  by  Dr.  E.  McDonnell,  in  Dec,  1871.^ 
**  Bristowe,  Transactions  of  the  Pathological  Society  of  London,  vol.  iii.,  p.  15'- 
ft  See  p.  276. 
XX  See  p.  280. 
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of  non-rheumatic  origin,  is  in  most  cases  to  be  attributed ;  the 
exceptions  would  include  examples  of  uraemic,  septicemic,  and 
traumatic  valvulitis. 

Inadequacy  of  the  aortic  valves,  by  the  increased  strain  upon 
the  walls  of  the  left  ventricle  to  which  it  gives  rise,  determines, 
at  once,  dilated  hypertrophy  of  that  chamber,  and  thickening  by 
interstitial  growth,  of  the  mitral  valves.    In  consequence  of  the 
structural  changes  which  the  valves  have  thus  undergone,  they  are 
incapable  of  expanding  proportionately  to  the  further  increase  in 
the  capacity  of  the  ventricle,  and  mitral  regurgitation  is  the 
necessary  result,  as  Dr.  Milner  Fothergill  states*    That  in  such 
.  cases,  dilatation  of  the  left  ventricle  is  the  principal  factor  of  the 
mitral  inadequacy,  is  shown  by  the  absence  of  the  latter  lesion 
in  cases  of  simple  hypertrophy  from  renal  disease,  or  from  func- 
tional excitement. 

Doctor  Fothergill  holds  that  in  such  cases  the  mitral  valves 
are  closed,  and  the  strain  upon  them  continued  during  ven- 
tricular diastole,  by  the  reaction  of  the  aorta.  I  am  not  satisfied 
upon  this  point.  I  apprehend  that  if  such  were  the  case,  a  dia- 
stolic murmur  of  mitral  origin  should  be  an  invariable  precursor 
of  consecutive  mitral  inadequacy;  but  that  it  is  not  so  related  to 
the  latter  lesion  is  well  known. 

The  pathology  and  symptoms  of  acute  endocarditis,  to  what- 
ever cause  due,  have  been  already  discussed.f  The  mitral  valve 
rendered  incompetent  by  inflammatory  changes,  is  always  thick 
and  opaque.  Whilst  still  affected  by  acute  inflammation,  the 
segments  are  swollen,  but  even  on  the  surface,  and  of  a  uniform 
crimson  hue ;  at  a  later  stage  they  are  of  a  duU  white  colour, 
more  or  less  irregular  on  the  surface,  and  firm  in  texture.  The 
subsequent  changes- of  the  ordinary  character  consist  in  shrink- 
ing and  retraction,  with  increased  thickening  and  rigidity  of  the 
valve-segments. 

The  density  of  structure  may  attain  to  cartilaginous  hardness 
and  m  gouty  subjects  deposition  of  lime-salts  and  calcareous 
change  may  ultimately  ensue.  In  this  latter  contingency,  the 
surface  and  edges  of  the  valves  are  rendered  rough  and  spicu- 

*  Lancet,  May  16th,  1874. 
t  See  pp.  802-6. 
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lated,  and  so  rigid,  that  obstruction  usually  coincides  with  inade- 
quacy of  the  valves.  The  changes  above  mentioned,  except 
calcification,  may  extend  to  the  tendinous  chords. 

Inadequacy  of  the  mitral  valve  necessarily  involves  systolic 
reflux  upon  the  left  auricle.  The  contractile  force  of  the  left 
ventricle  is  thus  expended  in  part  upon  that  chamber,  which 
soon  exhibits  the  effects  of  increased  pressure  in  the  consequent 
changes  of  dilatation  and  hypertrophy.  During  ventricular 
systole  the  left  auricle  is  slowly  filled,  and  within  the  measure 
of  its  normal  capacity,  by  influx  from  the  pulmonary  veins  only; 
but  when  the  mitral  valve  is  inadequate,  a  volume  of  blood,  re- 
presenting an  undetermined  but  most  probably  a  very  small- 
portion  of  the  contents  of  the  left  ventricle,  is  superadded,  and 
with  a  force  and  suddenness  equivalent  to  the  contractile  energy 
of  the  left  ventricle.  The  left  auricle,  stimulated  by  distention, 
reacts  with  increased  energy,  and  propels  the  large  volume  of  its 
contained  blood  with  corresponding  force  upon  the  now  dilating 
ventricle.  The  ventricle,  being  itself  thus  surcharged,  contracts 
with  vigour,  and  returns  a  portion  of  its  contents  upon  the  auri- 
cle. The  two  chambers  thus  alternately  dilate  and  distend  one 
another,  and  so  become  reciprocal  stimulants  to  contraction. 

The  process  thus  continued  must  lead  to  dilatation  and  hyper- 
trophy of  both  cavities,  and  within  a  period  corresponding  to  (a) 
the  degree  of  valvular  inadequacy,  and  (6)  the  activity  of  nutri- 
tion. The  right  ventricle  now  begins  to  experience,  through  the 
pulmonary  vessels,  the  effects  of  retrograde  pressure  from  the 
left  side ;  it  undergoes  dilatation,  and,  to  a  certain  extent,  hy- 
pertrophy, in  a  corresponding  ratio.  Flint  remarks,  that  the 
coexistence  of  pulmonary  emphysema  will  cause  still  greater  en- 
largement of  the  right  chambers  than  mitral  inadequacy  alone 
is  capable  of  effecting  * 

Hypertrophy  is  limited  only  by  nutrition,  which,  to  be  ade- 
quate, must  increase  in  a  ratio  proportionate  to  the  growth  oi 
the  walls  Ultimately,  from  advancing  age,  from  an  inade- 
quate dietary,  from  excessive  stimulation  of  the  heart  by  labour 
alcohol,  or  emotional  excitement,  or  from  defective  supply  o 
arterial  blood  to  the  waUs  of  the  heart,  the  balance  of  nutrition 

»  Diseases  of  the  Heart,  second  edition,  p.  142. 
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is  deranged,  and  degeneration  of  tissue  quickly  follows.  Dilata- 
tion now  proceeds  with  increased  rapidity;  blood-stasis  and 
engorgement,  first  of  the  pulmonary,  and  then  of  the  general 
venous  system,  ensue;  and  the  last  stage,  that  of  dropsy,  is  close 
at  hand. 

Nierneyer  held  that  hypertrophy  is  consecutive  to  dilatation 
of  the  left  ventricle,  and  that  both  these  changes  are  of  later 
occurrence  than  similar  changes  in  the  left  auricle,  because  de- 
pendent upon  them.*  It  is  manifest,  however,  that  there  is, 
virtually,  no  pathological  sequence  whatever,  but  rather  action 
and  reaction,  as  between  the  two  chambers.  That  the  dropsical 
accumulations  are  precipitated  by  spansemia  from  obstruction  of 
the  thoracic  duct  at  the  acme  of  venous  engorgement,  as  urged 
by  that  author,  I  can  readily  admit.  It  is  through  this  channel 
that  the  fat,  the  fibrin,  the  nascent  corpuscles,  and  in  part  the 
albumen  of  the  blood  are  introduced  into  the  circulation. 

As  a  consequence  of  dilatation  of  the  left  auricle,  the  pul- 
monary veins  are  enlarged,  and  their  apertures  of  entrance  into 
the  auricle,  much  dilated  ;  by  retrograde  pressure,  the  branches 
and  trunk  of  the  pulmonary  artery  undergo  a  similar  change. 
Dr.  Milner  Fothergill,  adopting  the  opinion  of  Virchow,  believes 
that  atheroma  of  the  pulmonary  artery  and  its  branches,  is 
amongst  the  usual  remote  consequences  of  mitral  regurgitation, 
and  is  due,  in  his  opinion,  to  interference  with  the  circulation  in 
the  bronchial  and  pulmonary  vessels  from  excessive  vascular 
tension,  f  Dr.  Gerald  Yeo  has  exhibited  before  the  Pathological 
Society  of  Dublin  an  example  of  extensive  atheroma  of  the  pul- 
monary artery;  it  was  taken  from  the  body  of  a  woman  who  had 
died  from  the  consequences  of  extreme  mitral  narrowing  :  "  The 
pulmonary  artery,  from  the  semilunar  valves  down  to  the  very 
finest  subdivision,  was  irregularly  dilated  and  inelastic;  the  inner 
coat  throughout  being  studded  with  hard,  prominent,  yellow 
patches,  some  of  which  were  rough  on  the  surface,  and  looked 
like  ordinary  atheromatous  ulcers."  J 

*  Text-Booh  of  Practical  Medicine,  by  Humphreys  and  Hackley,  1869  vol  i 
p.  355.  '      '  ■' 

+  The  Heart  and  its  Diseases,  1872,  p.  129. 

^  t  Proceedings  of  the  Pathological  Society  of  Dublin,  new  series,  vol.  v.,  part  ii. 
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Tension  of  the  pulmonary  vessels,  though  primarily  dependen 
upon  reflux  from  the  left  side  of  the  heart,  is  aggravated  by  th 
vis  a  tergo  from  the  right  ventricle.  The  irritation  to  whic 
this  latter  chamber  is  subjected  from  continued  engorgement  and 
tension,  soon  leads  to  dilatation  of  its  cavity,  and  thickening, 
usually  but  slight,  of  its  walls.  On  the  other  hand,  these 
changes  in  the  right  ventricle  lead  by  reaction  to  increased 
vascular  tension  in  the  lungs.  Thus,  as  between  the  left  auricle 
and  ventricle,  action  and  reaction,  followed  by  the  usual  conse- 
quences of  mutual  stimulation,  are  exhibited  in  the  relationship 
of  the  pulmonary  vessels  to  the  right  ventricle,  in  cases  of  mitral 
inadequacy.  Distention  of  the  right  ventricle  implies  a  similar 
state  of  the  right  auricle,  parietal  congestion  of  the  heart,  and 
engorgement  of  the  trunks  and  tributaries  of  the  cavas.  The 
ulterior  consequences  of  these  changes  are  soon  exhibited  in 
general  venous  congestion,  enlargement  of  the  liver,  stasis  of  the 
portal  system  attended  with  anorexia,  nausea,  and  foul  tongue, 
and  frequently  with  enlargement  of  the  hemorrhoidal  veins; 
congestion  of  the  kidneys,  with  a  diminished  secretion  of  con- 
centrated and  high-coloured  urine  loaded  with  lithates;  and 
finally,  anasarca  and  effusion  into  the  great  serous  cavities.  At 
a  comparatively  early  stage  the  tricuspid  valves  become  in- 
adequate by  dilatation  of  the  right  auriculo-ventricular  orifice, 
and  pulsation  of  the  jugular  veins  is  exhibited.  This  is  of  two 
kinds,  namely,  a  strong  pulsation  synchronous  with  ventricular 
systole;  and  a  series  of  feeble  undulations,  terminating  in  a  wave 
of  greater  magnitude,  corresponding  to  the  contractions  of  the 
right  auricle.* 

Memeyer,  endorsing  the  statement  of  Bamberger,  maintains 
that  even  before  tricuspid  inadequacy  and  distention  of  the 
jugular  veins  has  taken  place,  rhythmical  undulations  of  these 
vessels  may  be  often  witnessed  as  a  consequence  of  transmitted 
vibration  from  the  tricuspid  valve.f 

The  pulse  of  mitral  regurgitation  is  in  no  respect  characteristic. 
Hope  maintained  that  when  mitral  inadequacy  of  even  slight  de- 
cree exists,  the  pulse  is  always  somewhat  weak  and  interniit- 


*  See  pp.  500  and  571. 


t  Opus  citat.,  p.  355. 
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tent.*    Herein  he  was  undoubtedly  in  error.    The  pulse  is 
always  feeble  in  proportion  to  the  degree  of  mitral  reflux,  but 
irregularity  and  intermittence  are  late  characteristics  of  it,  and 
may  be  regarded  as  evidence  of  failure  of  the  heart.  Walshe 
agrees  with  Marey  in  the  opinion  that  coincident  mitral  stenosis 
may  render  the  pulse  of  mitral  regurgitation  regular,  and  he 
further  suggests  that  aortic  obstruction  may  have  the  same 
effect.    But  the  pulse,  even  in  the  absence  of  these  complica- 
tions, is  usually  regular  in  the  early  stages  of  the  disease  ;  and 
in  the  later  stages,  it  is  quite  as  frequently  irregular  where  they 
coexist.    In  fine,  I  look  upon  irregularity  and  intermittence  of 
the  pulse,  when  present  in  the  disease  under  consideration,  as 
symptoms,  not  of  the  valvular  inadequacy,  but  of  one  of  its  latest 
and  most  formidable  sequelae,  debility  and  failure  of  the  left 
ventricle. 

There  are  no  symptoms  suggestive  of  mitral  insufficiency  in 
its  early  stages,  with  the  exception  of  palpitation  and  breathless- 
ness  on  exertion,  and  these  may  be  due  to  so  many  other  causes, 
pulmonary,  hsemic,  and  nervous,  that  they  must  be  regarded  as 
possessing  very  little  if  any  positive  value.  In  the  absence  of 
any  of  these  causes,  and  associated  presumptively  with  a  history 
of  antecedent  rheumatic  affection  of  the  heart,  their  value  will 
be  somewhat  enhanced,  as  pointing  to  mitral  inadequacy. 

Congestion  of  the  lungs  is  amongst  the  earliest  of  the  ad- 
vanced symptoms  of  this  affection;  it  is  indicated  by  dyspnoea 
and  short  teazing  cough,  accompanied  by  thin  serous  expectora- 
tion; occasionally,  there  is  a  streak  of  blood  in  the  sputum,  and, 
still  more  rarely,  it  consists  entirely  of  blood.  Haemoptysis  is, 
according  to  my  experience,  by  far  more  common  in  connexion 
with  mitral  narrowing  than  with  simple  mitral  inadequacy. 

All  the  symptoms,  then,  which  are  usually  associated  with  the 
ulterior  stages  of  mitral  regurgitation  are  no  less  suggestive  of 
mitral  obstruction,  and  a  few  of  them  point  even  more  directly 
to  the  latter  affection.  Hence,  the  differential  diagnosis  must 
rest  upon  physical  signs  exclusively.  These  axe,  however,  suffi- 
ciently distinctive,  and  may  be  classified  under  the  two  heads  of 
signs  belonging  to  the  early,  and  signs  appertaining  to  the  later 

*  Diseases  of  the  Heart,  p.  376. 
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stages  of  the  disease.  Murmur  and  thrill  constitute  the  former 
group;  and  these,  supplemented  by  the  signs  of  hypertrophy,  di- 
latation, engorgement,  and  failure  of  the  heart,  make  up  the 
latter  signs. 

Murmur  is  the  most  distinctive,  and,  taken  alone,  the  only 
pathognomonic  sign  of  mitral  regurgitation.  It  is  usually  soft 
and  blowing  in  quality  throughout ;  but  occasionally,  even  in  the 
nascent  stage  of  its  development,  it  is  associated  with  a  musical 
note  which  is  more  or  less  faint,  and  always,  when  not  substitu- 
tive, is  terminal  in  relation  to  the  murmur.  At  first,  and  for  a 
more  or  less  protracted  period,  according  to  the  rate  of  progress 
of  ulterior  changes  in  the  valves  and  in  the  heart,  the  murmur 
accompanies  the  first  sound,  and  is,  in  many  cases,  at  this  period 
postsystolic  rather  than  systolic  in  rhythm.  At  a  later  date,  and 
coinciclently  with  the  evidence  of  utter  disorganization  of  the 
valves  and  failure  of  the  left  ventricle,  it  replaces  the  first 
sound  and  becomes  substitutive. 

In  regard  to  diffusion  and  transmission,  mitral  systolic  mur- 
mur  in  the  adult  is  strictly  limited  to  the  mitral  area  previous 
to  the  development  of  consecutive  hypertrophy,  when  extrinsic 
causes  of  diffusion,  such  as  a  solidified  lung,  do  not  exist ;  but  in 
the  child,  owing  to  the  high  conducting  properties  of  the  thoracic 
parietes,  it  is  diffused  far  beyond  these  limits,  even  at  the  earliest 
period.  In  those  rare  cases  in  which  the  valvular  lesion  is  con- 
secutive to  hypertrophy  from  chronic  renal  disease,  atheroma 
of  the  aorta,  or  functional  excitement,  and  where  it  follows  dis- 
organization of  the  aortic  valves,  the  murmur  is  quite  as  exten- 
sively diffused  from  the  beginning  as  it  is  in  the  advanced  stages 
of  primary  mitral  lesion. 

It  has  been  held  by  eminent  authority  that  the  murmur  of 
mitral  regurgitation  "  of  structural  mechanism"  is  almost  neces- 
sarily audible  at  the  angle  of  the  left  scapula  and  in  the  left 
interscapular  space,  and  necessarily  so  in  cases  of  "well-pro- 
nounced organic  regurgitation."*  I  can  subscribe  the  former 
proposition  only  in  the  limited  sense  above  indicated ;  but  the 
latter  I  accept  in  its  entirety.  Dr.  Andrew  says :  "  If  the  mur- 
mur be  not  audible  in  this  region  (at  or  near  the  inferior  angle 
*  Walshe,  Diseases  of  the  Heart  and  Great  Vessels,  fourth  edition,  1873,  p.  94. 


PHYSICAL  SIGNS  OF  MITEAL  INADEQUACY. 


981 


of  the  left  scapula),  I  believe  that  it  rarely  indicates  regurgita- 
tion."* Murmur  was  heard  in  this  situation  in  66  of  the  100 
cases  of  mitral  regurgitation  reported  by  him;  but  in  64  of  these 
he  admits  that  hypertrophy  likewise  existed. 

Of  the  25  cases  given  in  Table  XIV.,  p.  987,  most  of  which 
were  noted  many  years  ago,  and  before  I  had  been  impressed 
with  the  value  of  left  scapular  murmur  as  a  sign  of  mitral  re- 
gurgitation, no  record  of  this  sign  was  made,  I  regret  to  say,  in 
12  instances.  It  was  present  in  9  of  the  cases,  all  of  which 
likewise  exhibited  indubitable  evidence  of  hypertrophy,  whilst 
it  was  absent  in  4 ;  and  of  these,  all,  with  one  exception  (No. 
22),  were  recent  cases.-f*  In  the  exceptional  instance  just  re- 
ferred to,  there  was  likewise  mitral  obstruction,  and  hypertrophy 
did  not  exist.l 

I  therefore  hold,  that  whilst  the  existence  of  a  systolic  mur- 
mur at  the  angle  of  the  left  scapula,  coinciding  with  one  of  the 
same  rhythm  at  the  apex  of  the  heart,  must  be  regarded  as 
affording  confirmatory  evidence  of  mitral  regurgitation  with 
hypertrophy  of  the  left  ventricle,  the  absence  of  it  is  quite 
consistent  with  mitral  inadequacy  of  organic  mechanism  before 
hypertrophy  has  supervened. 

Accentuation  of  the  second  sound  in  the  pulmonary  artery  has 
been  held  to  be  an  all  but  essential  sign  of  mitral  regurgitation. 
Skoda  so  regarded  it,  and  in  the  absence  of  this  sign,  he  would 
have  sought  an  explanation  of  systolic  mitral  murmur  in  assumed 
roughness  of  the  mitral  valve  on  its  ventricular  surface,  or  of  the 
endocardium  in  the  vicinity  of  the  aortic  orifice.  § 

He  acids,  "  An  increase  in  the  second  sound  of  the  pulmonary 
artery  almost  invariably  accompanies  defect  of  the  mitral  valve. 
I  believe  that  it  can  only  fail  to  do  so  when  the  coats  of  the  pul- 
monary artery  have  lost  their  elasticity,  and  do  not  contract 
rapidly  after  distention."  || 

Doctor  Walshe  does  not  regard  this  sign  as  necessarily  present 
in  mitral  regurgitation.    He  declares  that  he  has  often  known  it 

*  St.  Bartholomew's  Hospital  Reports,  vol.  i.,  p.  15. 

+  Nos.  18,  19,  and  21. 

X  See  Case  102  ;  also  p.  232. 

§  On  Auscultation,  by  Markhani,  p.  229. 

II  Opus  cital.,  p.  230. 
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to  be  wanting  where  mitral  inadequacy  existed,  and  tricuspid 
regurgitation  could  not  have  been  adduced  to  explain  its  ab- 
sence on  the  assumption  of  diminished  pressure.*  The  pulmo- 
nary second  sound  was  intensified  in  no  less  than  70  out  of  the 
100  cases  reported  by  Dr.  Andrew.*}-  Nevertheless,  as  he  judi- 
ciously remarks,  the  intensification  may  be  only  relative,  the 
second  sound  in  the  aorta  being  diminished  in  vigour  by  reflux 
at  the  mitral  orifice ;  or  it  may  be  apparent,  either  from  masking 
of  the  aortic  sound,  or  from  favourable  conduction  of  that  of  the 
pulmonic  artery.  Finally,  inasmuch  as  hypertrophy  of  the  righ 
ventricle  is  admitted  by  Skoda  to  be  the  condition  upon  which 
intensified  pulmonary  second  sound  essentially  depends,  and  this 
may  be  due  to  causes  other  than  disease  at  the  mitral  orifice,  e.g., 
pulmonary  emphysema,  chronic  bronchitis,  or  pressure  upon  the 
trunk  of  the  pulmonary  artery,  an  accentuated  pulmonary  second 
sound  may  likewise  depend  upon  any  of  these  causes.  It  should 
be  added,  that  mitral  reflux  must  fail  to  produce  an  intensified 
sound  in  the  pulmonary  artery  previously  to  the  development 
of  right  ventricular  hypertrophy ;  and  that  it  may  fail  to  have 
that  effect  even  when  associated  with  hypertrophy,  owing  to  im- 
paired elasticity  in  the  coats  of  the  pulmonary  artery,  as  Skoda 
remarked.  On  reference  to  Table  XIV.,  it  will  be  seen  that  the 
phenomenon  under  consideration  existed  in  7  only  of  the  25 
cases  included. 

Fremitus  or  thrill  has  been  regarded  by  Hope  as  a  frequent 
attendant  of  mitral  regurgitation^  The  declaration,  however,  with 
which  he  accompanies  this  statement,  namely,  that  thrill  is  less 
often  associated  with  obstruction  than  with  inadequacy  at  the 
mitral  orifice,  must  raise  a  doubt  as  to  the  accuracy  of  the 
diagnosis  upon  which  it  was  based. 

Bertin§  declares  that  tactile  fremitus  and  hoarse  murmur 
(bruisserrwnt)  are  "infallible  signs"  of  contraction  of  the  orifices 
of  the  heart.  This  assertion  is  too  general,  as  both  these  signs 
may,  although  they  rarely  do,  coincide  with  regurgitation.  Tac- 
tile fremitus  is  of  frequent  occurrence  in  connexion  with  mi- 
tral stenosis,||  whilst,  of  the  25  cases  included  in  Table  XIV., 

*  Opus  citat.,  p.  94.  t  Opus  citat.,  p.  387. 

t  Loco  citat.,  p.  16.  §  Traiti  des  Maladies  du  Cceur,  p.  199. 

||  See  Tables  XI.  and  XII.,  pp.  964;  967. 
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it  was  present  in  2  only.  It  is,  in  truth,  of  exceptional  occur- 
rence in  connexion  with  simple  mitral  inadequacy,  as  might 
have  been  presumed  from  the  character  of  the  lesion  to  which 
defect  of  the  mitral  valve  is  ordinarily  due.  When  present,  it 
depends  upon  a  rugged  and  rigid  state  of  the  valves,  or  upon  a 
flake  of  fibrin  entangled  in  the  orifice,  and  vibrating  in  the  re- 
fluent stream.  In  the  former  of  these  contingencies  the  associ- 
ated murmur  woidd  be  harsh,  and  in  the  latter  it  would  be  soft 
in  quality.* 

The  evidence  upon  which  the  diagnosis  of  hypertrophy  and 
dilatation  of  the  ventricles  should  rest  has  been  already  pointed 
out;f  the  signs  of  enlargement  of  the  left  auricle,  however, 
demand  a  special  notice  here.  Owing  to  the  deep-seated  posi- 
tion of  this  chamber,  the  tactile  phenomena,  indicative  of  increase 
in  its  volume  or  in  the  force  of  its  contraction,  are  of  necessity 
but  imperfectly  pronounced,  and  liable  to  be  misinterpreted.  A 
strong  pulsation  with  increased  dulness  in  the  second  or  third 
intercostal  space,  immediately  inside  the  left  nipple-line,  has 
been  regarded  as  distinctive  of  dilated  hypertrophy  of  the  left 
auricle ;  if  this  pulsation  coincide  with  the  presystole,  it  is  held 
to  indicate  enlargement  of  the  auricle  due  to  mitral  obstruction ; 
|f  it  be  systolic  in  rhythm,  it  is  regarded  as  diagnostic  of  a  simi- 
lar condition  of  the  auricle  from  mitral  reflux.  I  must  confess 
that  I  am  not  satisfied  as  to  the  alleged  value  of  these  signs.  The 
coincident  enlargement  of  the  ventricles,  or  of  either  of  them, 
must  render  diagnosis  based  upon  the  special  localization  of  the 
left  auricle,  very  uncertain;  and,  indeed,  the  doubtful  aid  to  di- 
agnosis which  the  phenomena  in  question  are  capable  of  affording 
in  ordinary  examples  of  either  lesion  can  be  weU  dispensed  with. 
In  extreme  cases  they  may  be  so  weU  pronounced  as  to  leave  no 
room  to  doubt  their  significance.  A  case  in  which  they  were  of 
this  character  has  been  published  by  Dr.  Stokes.  A  girl,  aged 
eleven  years,  who  had  had  a  weU  pronounced  mitral  regurgitant 
murmur,  and  was  subject  to  attacks  of  cardiac  asthma,  was 
visited  by  Dr.  Stokes  in  one  of  these  attacks,  which  was  of  un- 
usual severity,  and  attended  with  extreme  rapidity  of  pulse  and 
of  respiration;  the  left  side  of  the  chest  was  absolutely  dull,  ex- 

#  Vide  Nos.  15  and  23  in  Table  XIV. 
t  See  p.  493,  and  p.  561. 
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cept  in  its  posterior  and  inferior  portion,  whilst  the  action  of  the 
heart  was  in  the  highest  degree  irregular.  The  positive  and 
negative  evidence  led  Dr.  Stokes  to  conclude  that  the  dulness  of 
the  side  was  clue  to  temporary  but  extreme  distention  and  en- 
largement of  the  left  auricle.* 

Mitral  regurgitation,  accompanied  by  murmur,  although  most 
frequently  due  to  thickening  or  shortening  of  the  valves,  or 
vegetations  upon  their  edges,-f*  has  been  likewise  attributed 
to  the  several  causes  mentioned  at  p.  973.  I  have  not  met 
with  examples  of  mitral  reflux  murmur,  arising  from  the  causes 
mentioned  by  Niemeyer,  Walshe,  and  Bristowe.|  I  have  already- 
shown  (p.  289)  that  it  is  scarcely  possible  to  mistake  for  a  mur- 
mur of  mitral  regurgitation,  one  due  to  roughening  of  the  ven- 
tricular surface  of  the  mitral  valve,  or  of  the  surface  of  the 
ventricle  near  the  orifice  of  the  aorta.  The  murmur  in  such  a 
case,  although  audible  at  the  apex,  would  be  of  maximum  inten- 
sity at  the  base,  and  audible  by  transmission  in  the  ascending 
aorta  and  its  primary  branches.§  A  systolic  murmur  of  a  musi- 
cal character,  occupying  the  area  and  the  line  of  transmission 
just  indicated,  has  been  attributed  by  Dr.  R  St.  John  Mayne  to 
the  vibration  of  an  irregular  tendinous  chord  stretched  across  the 
mouth  of  the  aorta,  and  attached  by  both  its  extremities  to  the* 
walls  of  the  ventricle.  In  this  case,  however,  the  aortic  orifice 
was  obstructed  by  calcareous  change  of  the  sigmoid  valves. || 

Cysts  may  be  formed  upon  the  mitral  valve,  and  give  rise  to  a 
murmur  of  inadequacy.  An  example  of  this  kind,  which  proved 
rapidly  fatal  by  rupture  of  the  cyst  and  septicaemia,  has  been  re- 
ported by  Dr.  Day  of  Dulwich.1T 
,  Inadequacy  of  the  mitral  valve  suddenly  produced  by  rupture 
of  one  of  its  cusps,  or  of  the  attached  tendons  or  papillary  mus- 
cles, can  scarcely  occur  where  antecedent  degenerative  changes 
of  the  structures  involved  have  not  been  in  operation.  The 
symptoms  are  those  of  acute  congestion  of  the  lungs  by  urgent 

*  Diseases  of  the  Heart  and  Aorta,  p.  204. 
+  See  p.  233. 

$  See  p.  974.    Various  other  alleged  causes  of  mitral  reflux  murmur  have  been 
mentioned  by  authors.    See  pp.  243,  275,  and  280. 
§  See  Case  31,  p.  553. 

||  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  iv.,  part  i.,  p.  27. 
IT  Biennial  Retrospect  of  Medicine  and  Surgery,  1867. 
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dyspnoea,  oppression,  and  hsemoptysis,  accompanied  by  weakness 
and  irregularity  of  the  pulse,  and  remotely  followed  by  anasarca. 
The  pulmonary  symptoms,  as  justly  remarked  by  Dr.  Todd,*  are 
more  urgent  in  connexion  with  rupture  of  the  mitral  valve  or  its 
sustaining  appendages,  than  with  a  corresponding  accident  at 
the  tricuspid  orifice.  A  loud  systolic  bellows-murmur  of  mitral 
origin,  and  accompanied  or  not  by  a  musical  note,  constitutes 
the  principal  indication  of  this  accident.  Murmur  of  this  rhythm 
and  site,  not  previously  existing,  and  coinciding  in  development 
with  the  symptoms  above  mentioned,  would  warrant  a  positive 
diagnosis  of  rupture  of  the  mitral  valve  or  its  appurtenances. 

TJie  treatment  of  mitral  inadequacy  should  be  directed  mainly 
to  the  consecutive  changes  of  dilatation  of  the  left  ventricle  and 
debility  of  its  parietes.  The  object  of  treatment  should  be  to  avert 
the  latter  contingency,  upon  which  failure  of  the  arterial  circu- 
lation, pulmonary  and  general  venous  congestion,  and  dropsy, 
directly  depend.  Whilst  moderate  and  gentle  exercise  and  a 
generous  but  non-stimulating  diet  should  be  prescribed  with  a 
view  to  the  promotion  of  nutrition,  great  muscular  exertion, 
especially  such  as  involves  strain  and  temporary  suspension  of 
breathing,  and  the  free  use  of  alcohol,  must  be  forbidden.  Indul- 
gence in  the  use  of  tobacco,  tea,  and  coffee,  as  eminently  enervat- 
ing, should  be  kept  within  moderate  limits.  Straining  at  stool 
must  be  avoided  ;  and  hence  the  necessity  for  occasional  aperi- 
ents, and  the  use  of  vegetable  food  and  other  alimentary  sub- 
stances which  tend  to  avert  constipation.  Moderate  use  of  good 
wines  of  the  tonic  class,  as  claret,  etc.,  may  be  allowed. 

Of  medicinal  agents,  iron,  digitalis,  quinine,  and  strychnia 
are  the  most  valuable ;  the  two  former  may  be  given  in  combi- 
nation, alternately  with  the  two  latter.  Thus,  "lv-x  of  the 
tincture  of  the  perchloride,  or  of  the  acetate,  of  iron,  may  be  ad- 
ministered thrice  daily  in  an  ounce  of  the  infusion  of  quassia  or 
calumba;  or  grs.  ij  of  quinine  with  n]_v  of  the  pharmacopceial 
solution  of  strychnia  may  be  given  in  solution,  with  a  few  drops 
of  dilute  sulphuric  acid,  at  corresponding  periods.  For  the  pre- 
ceding, a  teaspoonful  of  the  syrup  of  the  triple  phosphates  (iron, 
quinine,  and  strychnia)  may  be  substituted.  The  treatment  of 
pulmonary  and  general  congestion,  and  dropsy,  should  be  con- 

*  Dublin  Journal  of  Medical  Science,  new  series,  vol.  v. 
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ducted  on  the  ordinary  principles.  As  a  diuretic,  digitalis,  in 
combination  with  spirit  of  nitrous  ether,  is  the  best ;  but  as  pre- 
liminary measures,  dry  cupping  and  warm  poulticing  to  the 
loins,  and  free  purgation,  should  be  resorted  to,  with  a  view  to 
the  disengorgement  of  the  kidneys. 

Haemoptysis  is  by  no  means  an  ordinary  symptom  of  mitral 
inadequacy  prior  to  the  stage  of  passive  congestion  of  the  lungs ; 
and  even  then,  it  is  rarely  excessive.  In  this  respect,  mitral  ob- 
struction presents  a  striking  contrast.  A  streak  of  blood  in  the 
sputa  is  not,  however,  an  unusual  accompaniment  of  the  inter- 
current bronchitis  of  mitral  inadequacy. 

Of  the  25  cases  summarized  in  Table  XIV.,  p.  988,  expecto- 
ration of  blood,  even  in  the  smallest  quantity,  occurred  in  7  only. 
"When  not  excessive,  haemoptysis  requires  no  special  treatment ; 
attention  should  be  given  mainly  to  the  condition  of  the  lungs 
upon  which  it  depends.  When  a  styptic  is  demanded,  the  liquid 
extract  of  ergot,  in  TT\_xv  doses,  or  ergotin  used  hypodermically,  is 
the  most  efficacious. 

The  annexed  tracings  (Figs.  LXV.  and  LXVI.)  exhibit  the 
graphic  character  of  the  pulse  of  mitral  regurgitation.  Fig.  LXV. 
shows  the  state  of  imperfect  arterial  repletion  and  defective  ten- 
sion, with  regularity  of  rhythm,  which  may  be  witnessed  in  the 
early  stages  of  the  disease,  whilst  Fig.  LXVI.  represents  the 
hypertrophy,  with  incipient  failure  of  the  left  ventricle  from 
tissue-degeneration,  which  characterizes  its  more  advanced  stage, 
(see  p.  978.) 

Fig.  LXV. 


Mitral  Eegurgitation  (early  stage).    Mary  M. 


Fig.  LXVI. 


Mitral  Eegurgitation  (late  stage).    No  identification. 
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988  MITRAL  INADEQUACY. 


Summary  of  Table  XIV.  (25  Cases.) 
Average  age  of  patients,  31  years  and  4  months. 


Per  cent. 

xiscinopT/YSis     ...             ...             ...             ...  ••• 

7 

28 

Dyspnoea       ...          • ,           ...          ...  ... 

11 



44 

Uiaema 

1 1 



56 

Antecedent  rheumatism 

J.  U 



64 

Irregularity  or  failure  of  pulse 

7 

28 

Fremitus 

2 

8 

Accentuation  of  second  sound  in  pulmonary  artery  ... 

7 

28 

Reduplication  of  second  sound 

0 

00 

Rhythm  of  murmur  ;  systolic 

23 

92 

,,  postsystolic 

2 

8 

Quality  of  murmur ;  soft 

17 

68 

„          „       „  with  appended  musical  note 

2 

8 

»          „  rough 

5 

20 

„                   „     with  appended  musical  note 

1 

4 

„  musical 

3 

12 

Relationship  of  murmur  to  first  sound  ;  accompanying 

11 

44 

}>                 „                 substitutive  ... 

14 

56 

Murmur  audible  in  left  axilla  and  back 

9 

36 

Not  stated 

12 

48 

Numerous  examples  of  mitral  inadequacy,  complicating  other 
forms  of  cardiac  disease,  have  been  incidentally  given  in  preced- 
ing chapters*  The  following  cases  of  simple  mitral  regurgita- 
tion are  added  for  the"  purpose  of  exhibiting,  in  an  isolated  form, 
the  symptoms  and  signs  which  specially  distinguish  that  affec- 
tion. 

*  The  following  cases  may  be  referred  to ;  viz.,  Case  1,  p.  426  ;  Case  6,  p.  436  ; 
Case  24,  p.  535  ;  Case  45,  p.  676  ;  Case  51,  p.  691  ;  Case  74,  p.  708  j  Case  75,  p. 
709 ;  and  Case  76,  p.  711. 
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Case  CXVIII. — Acute  Rheumatism  with  Haemoptysis;  Precordial 
Pain;  Palpitation  and  Rough  Presystolic  Murmur  at  Apex ; 
Accentuated  Second  Sound.  Diagnosis:  Acute  Endocarditis 
with  Mitral  Regurgitation. 

Thomas  B.,  a  sailor-boy,  aged  fourteen  years,  was  admitted 
May  23rd,  1865.  A  month,  previously  he  caught  cold,  which 
was  followed  by  articular  pains,  also  by  pain  in  the  left  side  and 
palpitation  on  exertion.  On  the  day  preceding  that  of  admit- 
tance, he  had  spat  a  good  deal  of  florid  blood.  When  admitted, 
his  condition  was  as  follows:  Pulse  96,  weak,  but  regular; 
heart  acted  tumultuously ;  a  rough  murmur,  confined  to  the  area 
of  the  apex,  succeeded  the  first  sound.  The  second  sound  was 
normal.    To  have  grs.  ij  of  mercury  with  chalk,  thrice  daily. 

28th.  An  apex-murmur,  of  the  character  and  rhythm  just  de- 
scribed, occupied  the  entire  short  pause. 

June  1st.  Pulse  steady,  and  102  in  erect  posture.  A  sharp 
grating  murmur,  strictly  confined  to  the  area  of  the  apex,  suc- 
ceeded the  first,  and  ran  quite  up  to  the  second  sound,  which 
was  accentuated. 

5th.  Gums  slightly  affected  by  the  mercury,  which  was 
stopped.  An  astringent  gargle  was  directed,  also  grs.  v  of  iodide 
of  potassium,  thrice  daily. 

The  boy  was  discharged  towards  the  end  of  June,  free  from 
urgent  symptoms,  the  apex-murmur,  however,  retaining  its  pre- 
vious characters. 

Case  CXIX.— History  of  Rheumatism;  Palpitation;  Great  Weak- 
ness; Irregularity  of  Pidse  ;  Displacement  of  the  Apex  of  tlie 
Heart  Outwards;  Systolic  Apex-murmur,  which  was  occa- 
sionally attended  with  a  Musical  Note;  Second  Sound  Accen- 
tuated in  the  Pulmonary  Artery  ;  Repeated  Admittances, 
folloxoed  by  Temporary  Improvement.  Diagnosis:  Mitral 
Inadequacy;  Hypertrophy,  with  Dilatation  and  Tissue-dege- 
neration of  left  Ventricle. 

Eliza  O'B.,  a  dress-maker,  aged  fifty-four  years,  admitted  May 
15th,  1865.  Has  suffered  occasionaUy  from  rheumatic  pain  in 
the  hips,  and  about  four  years  ago  began  to  suffer  from  palpita- 
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tion  and  weakness ;  has  never  spat  blood  ;  is  remarkably  weak 
and  desponding.  Pulse  84,  weak,  and  very  irregular.  The  apex 
of  the  heart  pulsates  an  inch  and  a-half  to  the  outside  of,  and 
below  the  nipple-line ;  a  loud  bellows-murmur  is  heard  to  ac- 
company the  first  sound  at  the  apex,  and  occasionally  the  latter 
portion  of  this  murmur  is  attended  with  a  musical  note.  The 
second  sound  is  accentuated  at  the  junction  of  the  third  costal 
cartilage  with  the  sternum  on  the  left  side.  A  bitter  tonic  with 
iron  was  prescribed,  with  generous  diet  and  stimulants. 

She  was  discharged  on  the  10th  of  June,  her  general  condition 
being  then  much  improved,  but  the  cardiac  signs  unaltered. 

30th.  Visited  hospital  as  an  extern ;  was  much  agitated  after 
a  "  fright." 

She  was  re-admitted  in  the  early  part  of  May,  1866,  being 
then  in  a  state  of  great  debility;  there  was  slight  bronchitis. 
Action  of  heart  irregular  and  intermittent ;  systolic  murmur  at 
left  apex. 

Discharged,  at  her  own  request,  May  16th.  She  then  felt 
much  better,  but  the  action  of  the  heart  was  still  irregular,  and 
a  murmur,  as  previously  described,  was  audible  at  the  apex. 

29th.  Admitted  again  in  a  state  of  extreme  debility.  Pulse 
90,  weak,  and  remarkably  irregular.  The  action  of  the  heart  was 
likewise  irregular,  and  occasionally  its  contractions  were  not  re- 
presented in  the  radial  artery. 

She  was  discharged  on  the  10th  of  June.  There  was  then  no 
dyspnoea  or  oedema,  but  the  physical  signs  were  as  last  de- 
scribed. 

This  patient  was  admitted  for  the  last  time  on  the  22nd  of 
June,  in  a  state  of  extreme  weakness,  and  discharged  on  the 
28th,  in  a  somewhat  improved  condition. 

Case  CXX.— Displacement  of  Apex  of  Heart  Outwards;  Pre- 
cordial Pain  and  Distress ;  Extension  of  Precordial  Didncss; 
Bough  Systolic  Murmur,  with  Suppression  of  Second  Sound 
at  Apex;  Accentuated  Second  Sound  at  Base.  Diagnosis: 
Hypertrophy  of  Left  Ventricle;  Roughening  and  Inadequacy 
of  Mitral  Valve. 
Jane  E.,  aged  fifteen  years,  admitted  June  23rd,  1865.  Never 
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had  rheumatism,  and  never  spat  blood.  Eight  months  previously 
she  began  to  suffer  from  palpitation,  and  six  months  later  from 
cough.  Pulse  90,  regular.  Precordial  dulness  four  and  a-half 
inches  vertically,  by  four  inches  transversely.  Apex-beat  re- 
moved somewhat  to  left.  Urgent  precordial  pain ;  cardiac  im- 
pulse strong ;  no  fremitus ;  a  loud  jarring  murmur  is  heard  with 
the  first  sound  at  the  apex,  where  no  second  sound  was  audible. 
At  the  base,  both  sounds  were  heard  without  murmur ;  the  first 
ill  pronounced,  the  second  accentuated.  One  leech  to  be  ap- 
plied over  heart.  To  have  n\v  of  chloric  ether  in  half  an  ounce 
of  camphor- water  every  fourth  hour. 

30th.  Is  free  from  cardiac  pain  and  distress,  and  can  lie  on 
left  side ;  murmur  less  rough. 

This  patient  passed  under  the  care  of  my  colleague,  Dr. 
Hughes,  on  the  1st  of  July. 

She  was  re-admitted  on  the  1st  of  November  following.  The 
feet  were  then  swollen ;  she  had  cough,  and  was  in  a  state  of 
urgent  distress  from  cardiac  asthma.  Pulse  132,  regular,  but 
small.  Physical  signs  as  before.  Leeches  were  applied  over  the 
heart ;  and  iron,  with  tincture  of  digitalis,  was  given. 

Case  CXXI.—Rhetimatic  Gout;  Tortuosity  and  Visible  Pulsation 
of  the  Radial  Arteries  ;  Lntermittence  of  the  Heart ;  Rough 
Postsystolic  Murmur  at  Apex,  and  likewise  audible  in  Left 
Back  ;  Second  Sound  Suppressed  at  Apex,  but  Accentuated  in 
the  Pulmonary  Artery  ;  Re-admittance  Seven  Years  later  ; 
(Edema  of  Feet  and  Legs;  Great  Debility;  Death.  Autopsy: 
Effusion  into  all  the  Serous  Cavities;  Congestion  of  Lungs  and 
Condensation  of  the  Right  with  Lnvestment  by  False  Membrane; 
Enlargement  of  the  Heart;  Hypertrophy  of  both  Ventricles; 
Thrombosis  of  the  Right  Chambers  and  of  the  Pulmonary  Ar- 
tery;  Lnadequacy  by  Thickening  of  the  Mitral  Valve;  Athe- 
roma of  the  Aorta. 

Luke  McC,  aged  sixty-three  years,  an  officer's  servant,  and  had 
served  in  many  climates,  was  received  into  hospital  February 
17th,  1866.  Had  been  subject  to  rheumatic  gout  for  the  last  two 
years. 
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When  admitted,  lie  was  suffering  from  slight  pain  and  swell- 
ing in  ball  of  left  great  toe,  and  joints  of  right  hand.  The  tongue 
was  clean ;  the  pulse  72,  and  slightly  visible  in  the  radial  arte- 
ries, which  were  rigid  and  tortuous.  Precordial  clulness  was  not 
extended,  and  there  was  no  fremitus.  The  heart  acted  regularly, 
and  in  the  normal  position.  A  loud  systolic  bellows-murmur 
was  heard  at  the  apex ;  it  was  extensively  transmitted  over  the 
left  side,  was  feebly  audible  in  the  back,  and  less  distinctly  so  in 
the  course  of  the  aorta.  No  second  sound  was  anywhere  heard. 
To  have  Tf[x  of  tincture  of  colchicum  in  an  ounce  of  Murray's 
fluid  magnesia,  every  third  hour. 

23rd.  The  heart  occasionally  intermitted ;  urine  clear,  acid, 
1*020  in  sp.  gr.,  and  free  from  albumen ;  skin  moist ;  had  then 
no  pain  in  feet.  The  murmur  at  the  apex  was  remarkably 
rough,  and  was  preceded  by  the  impulse  of  the  heart.  No  second 
sound  was  audible  at  the  apex,  but  it  existed  at  the  base,  and 
was  accentuated  in  the  pulmonary  artery. 

26th.  The  murmur  at  the  apex  was  distinctly  postsystolic, 
immediately  succeeding  the  impulse  and  the  valve-click  of  the 
first  sound.  There  was  an  occasional  intermission,  and  also  from 
time  to  time,  an  irregular  and  abortive  impulse  of  the  heart. 
Pulse  78.  The  man  was  then  quite  free  from  pain,  and  was  dis- 
charged. 

After  an  absence  of  more  than  seven  years  he  was  re-admitted 
in  the  early  part  of  October,  1873,  in  a  state  of  great  debility. 
The  feet  and  legs  were  then  swollen.  The  breathing  was  occa 
sionally  paroxysmal.  Urine  normal.  The  heart  acted  irregu- 
larly ;  the  impulse  was  weak,  and  the  apex-pulsation  was  felt  m 
the  nipple-line;  the  sounds  were  faint,  hut  free  from  murmur. 

He  died  on  the  14th  of  October.  For  several  days  preceding 
death,  the  radial  pulse  had  been  scarcely  perceptible. 

AH  the  serous  cavities  were  found  full  of  serum.  Both  lungf 
were  congested,  and  the  right  was  condensed,  and  covered  with 
old  false  membrane.  The  heart  weighed  twelve  ounces,  and  the 
right  chambers  contained  some  blood-clot.  Prom  the  right  au- 
ricle a  long  cylinder  of  white  fibrin  passed  into  the  right  ven- 
tricle, and  thence  into  the  pulmonary  artery. 

Both  ventricles  were  in  a  state  of  hypertrophy,  the  right  being 
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half  an  inch,  and  the  left  three-fourths  of  an  inch  thick.  The 
valves  were  healthy,  with  the  exception  of  the  anterior  and  right 
segment  of  the  mitral,  which  was  thick  on  the  edge.  The  aorta 
exhibited  patches  of  atheroma  at  the  root,  in  the  sinuses,  and  in 
the  transverse  portion  of  the  arch. 

Case  CXXII. — Rheumatism  ;  Chronic  Cough,  with  Haemoptysis  ; 
Dyspnoea;  Partial  Syncope ;  (Edema;  Irregularity  of  Pulse 
and  of  Respiration ;  Visible  Pulsation  of  Superficial  Arteries, 
and  Venous  Pulsation  in  Neck  ;  Hepatic  and  Pulmonary  Con- 
gestion, and  Right  Pleural  Effusion  ;  Extension  of  Precordial 
Didness,  and,  Nineteen  Months  later,  Abolition  of  it  from  Pul- 
monary Emphysema  ;  a  Substitutive  Systolic  Bellows-murmur 
Terminated  by  a  Musical  Note  at  Apex,  likewise  Audible  in 
Left  Back,  all  over  Left  Side,  and  in  the  Course  of  the  Ascend- 
ing Aorta;  Second  Sound  Accentuated  in  the  Pulmonary 
Artery  ;  Three  several  Admissions,  at  Intervals  of  Six  and 
Twelve  Months,  followed  by  Temporary  Improvement.  Diag- 
nosis :  Mitral  Inadequacy  ;  Hypertrophy,  with  Dilatation  of 
both  Ventricles  ;  Patty  Degeneration  of  Substance  of  Heart ; 
Probable  Atheroma  of  the  Aorta. 

Martin  M.,  aged  forty-two  years,  a  porter  in  the  city  fish 
market,  was  admitted  into  hospital  on  the  26th  of  April,  1872. 
Had  rheumatic  inflammation  of  the  joints  two  years  ago ;  for 
the  last  three  months  has  been  subject  to  cough,  dyspnoea  on 
exertion,  and  occasionally  to  faintness,  which  has  obliged  him  to 
sit  down.  The  feet  began  to  swell  a  week  before  admittance,  up 
to  which  date  he  had  continued  at  his  work. 

On  the  27th  he  was  very  weak ;  respiration  was  quick,  shal- 
low, and  irregular;  the  pulse  was  arythmically  irregular,  and 
very  feeble ;  the  pulsation  of  the  radial  and  carotid  arteries  was 
slightly  visible  ;  and  there  was  venous  pulsation  synchronous 
with  ventricular  systole  in  the  supraclavicular  and  suprasternal 
fossae.  The  feet,  legs,  and  genitals  were  swollen.  The  liver  was 
enlarged  and  tender,  and  both  lungs  were  congested  posteriorly. 
Precordial  dulness  extended  transversely  from  the  nipple-line  to 
the  right  margin  of  the  sternum ;  the  cardiac  impulse  was  dif- 
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fused  and  very  feeble.  At  the  point  of  apex-pulsation,  which 
was  in  the  nipple-line,  a  soft  substitutive  systolic  murmur  ter- 
minated by  a  musical  note,  was  heard.  At  the  right  base  both 
cardiac  sounds  were  dull,  but  free  from  murmur ;  and  at  the  left 
base  the  second  sound  was  intensified.  To  have,  thrice  daily, 
tincture  of  digitalis,  tincture  of  the  perchloride  of  iron,  and  spirit 
of  nitrous  ether,  of  each  TT^x,  in  an  ounce  of  infusion  of  quassia. 
After  a  few  weeks  in  hospital  the  man  was  free  from  dyspncea 
and  faintness  ;  oedema  had  entirely  disappeared,  and  he  returned 
to  his  employment. 

Ee-admitted  on  the  8th  of  November,  1872.  The  lower  limbs 
were  swollen ;  the  pulse  very  irregular  ;  apex-pulsation  was  felt 
in  the  nipple-line.  A  loud,  blowing,  systolic  murmur  was  heard 
at  the  apex,  and  at  the  base,  a  faint,  transmitted  murmur  of  the 
same  rhythm ;  there  was  venous  pulsation  in  the  neck.  After 
a  short  course  of  treatment,  similar  to  that  previously  men- 
tioned, he  was  relieved  from  his  urgent  symptoms,  and  was  again 
discharged  at  his  own  request,  in  order  to  resume  his  work  as  a 
porter. 

Admitted,  for  the  third  time,  on  the  2nd  of  December,  1873. 
The  symptoms  then  were  as  follows :  Cough  and  expectoration  of 
mucus,  which  was  occasionally  streaked  with  blood ;  respiration 
36  and  shallow ;  pulse  72,  failing,  and  irregular ;  partial  effusion 
into  right  pleura,  and  oedema  of  left  lung ;  downward  displace- 
ment of  liver;  urine  about  sixteen  ounces  in  the  twenty-four  horns. 
Physical  signs  :  Precordium  resonant,  and  cardiac  impulse  felt  at 
xyphoid  cartilage ;  a  loud,  musical,  systolic  murmur  over  the  left 
side  of  the  chest  generally,  in  the  left  back,  and  likewise  in  the 
course  of  the  ascending  aorta ;  it  was  not  transmitted  into  the 
arteries  of  the  neck.  The  point  of  maximum  intensity  of  this 
murmur  was  in  the  fifth  intercostal  space,  half  an  inch  inside 
the  nipple-line.  The  carotids  pulsated  visibly,  but  there  was  no 
venous  pulse  in  the  neck. 

He  was  discharged  on  the  20th  of  January,  1874,  improved  as 
to  general  symptoms,  the  physical  signs,  however,  being  as  last 
described. 
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Case  CXXIII. — Repeated  Attacks  of  Rheumatism  ;  Strong  Pul- 
sation of  Heart,  and  Loud  Systolic  Murmur  at  Apex  and  in 
Left  Back  ;  Five  Years  later,  Sudden  Occurrence  of  Right 
Hemiplegia  and  Amnesic  Aphasia ;  Pulse  Regular,  hut  Di- 
crotus;  Ecthymatous  Eruption  on  Face  and  Neck;  Partial 
Recovery  of  Motion  in  Paralyzed  Limbs  ;  Syncope ;  Death. 
No  Autopsy.  Diagnosis  :  Mitral  Inadequacy  of  Rheumatic 
Origin,  and  subsequent  Embolism. 

William  G-.,  aged  fifteen  years,  a  shoemaker's  apprentice,  was 
received  into  hospital,  November  14th,  1861.  He  had  had 
several  attacks  of  acute  rheumatism  in  childhood ;  was  pale  and 
haggard,  and  not  grown  in  proportion  to  his  years ;  heart's  action 
strong,  and  visible  pulsation  in  usual  situation  of  apex.  A  loud 
systolic  murmur  was  audible  at  the  apex,  and  likewise  in  the  left 
back ;  the  second  sound  was  normal.  He  was  discharged  on  the 
28th  December,  being  then  able  to  resume  his  work. 

In  the  course  of  the  succeeding  five  years,  this  boy  repeatedly 
presented  himself  at  the  hospital  as  an  extern  patient,  and  I 
had  many  opportunities  of  examining  him.  Within  that  period 
his  condition  underwent  little  change,  except  that  the  point  of 
apex-pulsation  of  the  heart  was  gradually  displaced  to  the  left, 
and  the  apex-murmur  had  become  harsh. 

^  Ee-admitted  on  the  31st  of  October,  1866.  Four  weeks  pre- 
vious to  that  date,  he  suffered  much  fatigue  in  attendance  on  his 
mother  in  her  last  iUness,  and  his  feet  became  swollen.  A  week 
subsequently  he  was  found  one  morning  in  bed,  completely  para- 
lyzed on  the  right  side,  and  incapable  of  uttering  a  word.  He 
was  then  put  under  treatment  by  the  dispensary  medical  officer, 
and  took  mercury  till  his  gums  were  affected.  His  actual  con- 
dition at  the  date  of  admittance  was  the  following :  Pulse  98, 
slightly  dicrotous,  but  regular,  and  of  moderately  good  volume  • 
rima  palpebrarum  slightly  larger  on  right  side  than  on  left  • 
pupils  equal;  tongue  protruded  to  the  right,  and  with  vigour- 
deglutition  unaffected.  There  was  complete  loss  of  motor  p°ower 
m  the  right  arm  and  leg,  without  impairment  of  sensibility.  The 
rectum  and  bladder  were  unaffected,  and  vision  was  not  impaired 
He  was  only  able  to  utter  the  words  "yes,"  "no,"  "I  do,"  and  a 
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few  others,  intelligibly,  but  with  great  difficulty,  in  answer  to 
questions  put  to  him. 

When  asked  his  name,  he  tried  hard  to  remember  it,  corrugat- 
ing his  forehead  and  eyebrows  in  the  effort,  and  seemed  angry 
at  his  failure.  When  asked  was  it  "Griffin,"  he  at  once  ex- 
claimed, but  indistinctly,  "  Griffith,"  which  was  his  name.  In 
reply  to  a  question  as  to  his  age,  he  said,  very  indistinctly,  "  a 
hundred  and  eighty."  I  then  asked  him  was  he  nineteen,  and 
he  at  once  answered  "  yes." 

The  action  of  the  heart  was  strong,  and  visible  in  the  sixth  and 
seventh  intercostal  spaces,  a  short  distance  inside  the  nipple- 
line  ;  at  the  apex-point  the  first  sound  was  replaced  by  a  loud 
bruit  de  scie ;  this  was  likewise  audible  in  the  axilla,  but  not  at 
the  base,  or  in  the  course  of  the  aorta.  The  second  sound  was 
normal  at  the  right  base,  but  accentuated  in  the  pulmonary  artery. 
To  have,  thrice  daily,  grs.  iij  of  iodide  of  potassium,  with  TT\_x  of 
chloric  ether,  in  a  tablespoonful  of  infusion  of  cinchona. 

On  the  3rd  of  November  a  few  vesicles  appeared  on  the  left 
side  of  the  upper  lip ;  on  the  following  day  the  eruption  had  ex- 
tended somewhat  over  the  left  cheek,  the  left  inferior  eyelid 
and  ala  nasi,  and  had  become  confluent  and  opaque. 

On  the  5th,  the  corresponding  parts  of  the  right  side  of  the 
face  were  affected  by  the  eruption,  which  had  now  extended 
much  on  the  left  side,  and  partially  involved  the  neck ;  it  con- 
sisted of  large  round  pustules,  surrounded  by  a  red  areola,  and 
clearly  resembling  those  of  small-pox,  but  not  like  them  de- 
pressed in  the  centre.  It  presented  an  ecthymatous  character. 
The  conjunctivae  were  injected,  and  the  eyes  were  weeping.  The 
patient's  general  condition  was  in  no  degree  affected  by  it ; 
there  were  no  febrile  symptoms,  and  his  appetite  was  rather  im- 
proved. 

13th.  Left  angle  of  mouth  much  retracted  and  elevated  when 
the  patient  attempts  to  cough.  A  small  blister  was  applied  on 
the  left  side  of  the  forehead  and  temple. 

On  the  19th  he  was  able  to  walk  across  the  ward,  but  with  a 
tottering  gait,  and  his  articulation  was  improved. 

On  the  3rd  of  December,  after  a  few  days  of  malaise,  a  fresh 
crop  of  the  eruption  appeared ;  it  commenced  where  the  blister 
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had  been  applied,  and  soon  extended  over  the  entire  face  and 
neck ;  it  was  confluent  in  several  places,  forming  patches  as  large 
as  a  shilling,  and  surrounded  by  bright-red  areolae.  There  was, 
however,  no  fever.  He  desired  to  have  wine  and  chicken,  and 
tried  to  remember  the  proper  words  in  which  to  request  them  ; 
but  failing,  he  became  much  excited,  placed  his  hand  upon  his 
forehead,  and  passed  into  a  reverie. 

On  the  11th,  he  could  raise  his  right  arm  nine  inches  from  his 
side,  but  there  was  no  improvement  in  articulation.  He  was 
soon  afterwards  discharged. 

He  was  admitted,  for  the  third  time,  on  the  13th  of  May,  1867, 
for  a  fresh  eruption  of  ecthyma  on  the  face  and  neck.  There  was 
then  slight  improvement  in  the  power  of  articulating;  he  was  able 
to  utter  two  words  consecutively.  His  power  of  comprehension 
seemed  perfect,  and  he  was  manifestly  irritated  at  his  failure  to 
recall  the  proper  words  to  express  his  wants. 

A  few  days  preceding  the  3rd  of  June,  when  he  finally  left 
hospital,  he  had  a  fainting  fit,  in  which  the  heart  acted  tumul- 
tuously.  At  that  date  the  tongue  was  still  protruded  to  the 
right,  and  he  walked  with  a  "  drag  "  of  the  right  leg  ;  there  was 
no  further  improvement  in  the  motor  power  of  the  arm,  but  in 
both  limbs  sensibility  was  perfect. 

He  died  at  his  home  on  the  8th,  and  I  failed  to  obtain  permis- 
sion to  examine  the  body. 

I  have  reported  this  case  at  length,  owing  to  the  many  inter- 
esting features  which  it  presents.  The  paralysis  was  manifestly 
of  embolic  origin,  and  the  ecthymatous  eruption  was  probably  a 
result  of  the  cerebral  lesion. 

Valvular  disease  on  the  right  side  of  the  heart,  though  infre- 
quent relatively  to  that  on  the  left  side,*  is  by  no  means  abso- 
lutely rare.  I  quite  concur  with  Dr.  Stokes  in  the  opinion  that 
lesion  of  the  valves  on  the  right  side  of  the  heart  is  rarely  un- 
accompanied by  a  similar  affection  of  the  corresponding  valves 
on  the  left  side  ;f  but  the  existence  of  valvular  disease  on  the 
left  side,  by  no  means  implies  a  corresponding  affection  on  the 

»  See  p.  240. 

+  Diseases  of  the  Heart  and  Aorta,  p.  164. 
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right  side  of  the  heart ;  the  latter  is  related  to  the  former  as  an 
exceptional  sequence,  not  as  Dr.  Latham  believed,  in  the  propor- 
tion of  1  in  3.* 

Bertin  believed  that  whilst  the  structural  alteration  of  the 
valves  on  the  right  side  is  usually  fibro-cartilaginous,  ossific 
transformation  may  be  occasionally  witnessed ;  but  generally  in 
cases  where  abnormal  communication  between  the  two  sides  of 
the  heart  has  existed,  the  contact  of  arterial  blood  having  deter- 
mined a  more  active  inflammatory  process.*]-  It  is  not  necessary 
to  remark  that  ossific  change  of  structure  affords  no  criterion  of 
the  activity  of  antecedent  inflammation,  nor,  indeed,  can  it  be 
accepted  as  proof  of  the  occurrence  of  inflammation  in  the  ordi- 
nary sense. 

Disease  of  the  pulmonary  valves  is  of  extreme  rarity.  Bertin 
has  published  an  example  %  in  which  the  orifice  of  the  pulmo- 
nary artery  was  nearly  occluded  by  a  horizontal  septum,  formed 
by  the  diseased  and  agglutinated  valves,  which  presented  an 
aperture  of  only  two  and  a-half  lines  in  diameter.  The  fora- 
men ovale  was  patent.  The  only  physical  sign  observed  was 
precordial  fremitus  of  systolic  rhythm.  He  mentions  a  case  in 
which  obstruction  of  the  pulmonary  artery  was  caused  by  a  rigid 
tricuspid  valve ;  a  systolic  murmur,  to  the  left  of  the  sternum, 
existed  in  this  case. 

According  to  Hope,  systolic  murmur  in  the  pulmonary  artery 
is  more  frequently  due  to  extrinsic  causes,  than  to  lesion  of  the 
valves.§  The  accuracy  of  this  statement  must  be  admitted ;  but 
that  structural  lesion  of  the  pulmonic  valves,  involving  both  ob- 
struction and  inadequacy,  may  exist,  and  that  it  is  actually 
within  the  range  of  positive  diagnosis,  the  clinical  records  pub- 
lished since  the  date  of  Hope's  work,  conclusively  show.  He 
has,  himself,  given  the  details  of  a  case  (p.  599)  in  which  double 
murmur,  accompanied  by  fremitus,  existed  in  the  site  of  the  pul- 
monary artery ;  the  systolic  murmur  was  remarkably  loud,  and 

•  London  Medical  Gazette,  vol.  iii.,  December  27tb,  1828. 
t  TraitS  des  Maladies  du  Oceur,  p.  217. 
%  L  Vie  Observation. 
%  Opus  citat.,  p.  76. 
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transmitted  in  the  course  of  the  pulmonary  artery,  whilst  the 
diastolic  murmur  was  heard  in  the  line  of  the  right  ventricle. 

Doctor  E.  L.  Ormerod  has  published  three  cases  in  which  the 
physical  signs  of  disease  of  the  pulmonic  valves  were  identified 
during  life,  and  on  post  mortem  examination,  the  valves  were 
found  extensively  disorganized*  These  cases  are  briefly  as  fol- 
lows : 

1.  A  woman,  aged  twenty-one  years,  was  under  Mr.  Stanley's 

treatment  for  syphilis  ;  a  loud  systolic  murmur  was  de- 
tected, of  maximum  intensity  in  a  line  extending  for 
two  to  two  and  a-half  inches  from  the  inner  portion  of 
the  third  left  intercostal  space  towards  the  middle  of 
the  left  clavicle,  but  extensively  diffused  both  anteriorly 
and  posteriorly.  All  the  valves  were  found  to  be  in  a 
healthy  state,  except  those  of  the  pulmonary  artery, 
which  were  in  an  advanced  state  of  disease. 

2.  A  man,  aged  twenty-eight  years,  under  the  care  of  Dr.  Bond 

of  Cambridge,  had  been  subject  for  years  to  palpitation 
and  dyspnoea  on  exertion;  a  loud  and  harsh  systolic 
murmur  was  heard,  as  mentioned  in  the  preceding  case, 
and  shortly  before  death  a  diastolic  murmur  was  like- 
wise detected.  The  pulmonic  valves  were  rolled  up, 
and  the  orifice  barely  admitted  the  passage  of  a  quill. 
All  the  other  valves  were  healthy. 

3.  A  man,  aged  twenty-two  years,  dropsical,  and  suffering  from 

dyspnoea,  was  under  Dr.  Burrows'  care  in  St.  Bartholo- 
mew's Hospital.  A  purring  tremor  existed  over  the 
entire  precordium ;  the  impulse  of  the  heart  was  strong, 
and  a  loud  harsh  double  murmur,  most  distinct  at  the 
junction  of  the  fourth  left  costal  cartilage  with  the  ster- 
num, was  likewise  detected.  A  systolic  murmur  was 
heard  at  the  ensiform  cartilage,  and  in  the  line  of  the 
right  ventricle. 

A  positive  diagnosis  of  lesion  of  the  pulmonary  valves  was 
made  in  the  three  foregoing  cases. 

Doctor  Gordon's  case,-J-  in  which  the  twofold  lesion  of  the  pul- 

*  Edinburgh  Medical  and  Surgical  Journal,  vol.  lxv.,  1846. 
t  Stokes  on  Diseases  of  the  Heart,  Case  19,  p.  166. 
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monic  valves  existed,  and  was  characterized  clinically  by  a  double 
murmur  in  the  site  of  the  pulmonary  artery,  audible  likewise  in 
the  back,  but  not  in  the  arteries  of  the  neck,  and  unattended 
with  visible  pulsation  of  the  arteries,  was  one  of  the  earliest  and 
most  valuable  contributions  to  the  literature  of  this  subject. 

Doctor  Warburton  Begbie  has  published  the  details  of  a  typi- 
cal example  of  the  twofold  lesion  of  the  pulmonic  valves.*  A 
man,  aged  eighteen  years,  who  had  been  delicate  from  childhood, 
and  easily  put  out  of  breath,  but  had  not  had  rheumatism  or 
haemoptysis,  was  treated  for  cough,  which  was  not  accompanied 
with  expectoration  or  lividity.  Eespiration  was  feeble;  pre- 
cordial dulness,  cardiac  impulse,  and  seat  of  apex-pulsation  were 
normal.  A  loud,  blowing,  systolic  murmur  was  audible  over  the 
upper  portion  of  the  chest  generally;  it  was  not  transmitted 
into  the  carotids,  and  was  loudest  at  the  left  third  costal  carti- 
lage, near  the  sternum,  where  a  diastolic  murmur  of  much  less 
intensity,  and  a  thrill,  likewise  existed.  The  pulse  was  72,  reg- 
ular, and  not  visible.  The  precordium  was  prominent,  and  the 
muscles  of  the  left  arm  and  chest  were  less  developed  than  the 
corresponding  muscles  of  the  right  side.  The  man  had  been 
under  Br.  Begbie's  observation  during  the  last  three  years  of  his 
life ;  he  died  of  fracture  of  the  skull,  resulting  from  a  fall  whilst 
in  a  state  of .  intoxication.  The  valves  of  the  pulmonary  artery 
were  four  in  number,  and  incompetent.  All  the  other  valves 
were  normal  and  healthy.  This  was,  most  probably,  a  case  of 
congenital  defect  of  the  valves. 

A  most  interesting  example  of  the  same  kind,  though  not 
verified  by  autopsy,  has  been  recorded  by  Professor  Lebert  of 
Breslau.-j*  A  boy  of  four  years,  whose  breathing  had  been  em- 
barrassed from  the  first  month  after  birth,  had  been  cyanosed 
after  the  fourteenth  month,  when  he  began  to  walk ;  at  the 
inner  portion  of  the  left  third  intercostal  space  a  loud  systolic 
bellows-murmur  was  heard  ;  it  was  likewise  faintly  audible 
in  the  second  and  fourth  interspaces,  but  in  no  other  situa- 
tion. The  author  refers  to  five  examples  of  congenital  stenosis 
of  the  infundibulum  of  the  right  ventricle,  first  described  by 

*  Beale's  Archives  of  Medicine,  No.  5. 

t  Medical  Times  and  Gazette,  January  1st,  1870. 
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Dittricht,  which  he  had  found  recorded  in  medical  literature,  in- 
cluding one  published  by  himself.  In  these  latter  cases  he 
believes  the  primary  disease  to  have  been  myocarditis  occurring 
in  utero  ;  in  some  cases  he  believes  it  to  have  been  of  syphilitic 
origin. 

Irrespectively  of  structural  change  of  the  orifice  or  the  valves, 
other  causes  of  obstruction  in  the  pulmonary  artery  are  occasion- 
ally met  with.  Thus,  the  pressure  of  an  aneurism;  a  solid  growth 
within  the  pericardium,  as  noticed  by  Elliotson,  or  in  the  ante- 
rior mediastinum ;  or  of  enlarged  bronchial  glands,  or  of  a  solidi- 
fied lung,  as  observed  by  Latham  and  Da  Costa,  may  be  a  cause 
of  obstruction  and  of  systolic  murmur  in  the  pulmonary  artery. 

A  case  in  which  an  aneurismal  pouch,  or,  at  least,  one  contain- 
ing blood,  situate  between  the  aorta  and  the  pulmonary  artery, 
and  causing  loud  systolic  murmur  in  the  latter  vessel  by  pres- 
sure, has  been  recorded  by  Dr.  "Flint* 

Doctor  G.  W.  Balfour  concludes  from  clinical  observation,  that 
systolic  murmur  in  the  left  second  intercostal  space  may  depend 
upon  two  other  causes,  irrespectively  of  disease  of  the  pulmonic 
valves  :f  (a)  the  propagation  into  the  left  auricular  appendix  of 
a  mitral  reflux  murmur  of  anaemic  or  organic  origin,  as  first 
pointed  out  by  Naunyn,  or  a  murmur  of  mitral  narrowing  simi- 
larly propagated;  and  (b),  the  pressure  and  flattening  of  the  pul- 
monary artery  against  the  anterior  thoracic  wall,  by  the  systole 
of  the  ventricles,  the  left  lung  having  been  permanently  retracted 
by  antecedent  disease,  as  alleged  by  Quincke ;  in  this  case  the 
pulmonary  artery  would  be  the  seat  of  the  murmur. 

In  reference  to  the  first  mentioned  cause,  I  would  only  re- 
mark that  a  murmur  of  mitral  reflux  should  be  readily  distin- 
guishable from  all  others  by  its  special  localization  and  diffusion ; 
and^  that  the  presystolic  murmur  of  mitral  stenosis  is  rarely 
audible  in  the  second  left  intercostal  space,  and  when  audible 
there,  it  may  be  identified  by  its  preceding  the  first  sound  and 
the  impulse  of  the  heart. 

As  to  the  second  alleged  cause  of  murmur  in  this  situation,  if 
the  theory  upon  which  it  is  based  were  valid,  visible  pulsation 

*  Diseases  of  the  Heart,  second  edition,  p.  243. 

t  Medical  Times  and  Gazette,  December  12th,  1874. 
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in  the  pulmonic  area  should  be  invariably  attended  by  systolic 
murmur.  Yet  such  is  certainly  not  the  case.  Indeed,  pulsation 
in  the  left  second  interspace,  unaccompanied  by  murmur,  is  not 
uncommon  in  cases  of  mitral  narrowing  associated  with  dilata- 
tion and  distention  of  the  pulmonary  artery  and  right  ventricle, 
and  to  this  latter  condition  I  believe  the  pulsation  is  due. 

I  have  met  with  an  example  of  partial  occlusion  of  the  pul- 
monary artery  beyond  the  valves,  by  the  pressure  and  ingrowth 
of  a  large  cancerous  tumor  originating  in  the  anterior  mediasti- 
num, and  involving  the  lungs*  In  this  case  a  loud  systohc 
murmur  was  audible  over  the  entire  precordium,  but  most  in- 
tense in  the  left  second  interspace  near  the  sternum. 

The  recorded  examples  of  pulmonic  obstructive  murmur  due 
to  the  pressure  of  a  solidified,  and  preeminently  of  a  tubercu- 
losed,  lung,  are  more  numerous.  I  have  repeatedly  met  with 
such,  but  have  kept  notes  of  one  only.  A  discharged  soldier, 
suffering  from  cirrhosis  of  the  liver  and  -ascites,  was  received 
into  hospital  in  October,  1874.  It  was  found  necessary  to  per- 
form paracentesis  in  order  to  relieve  him  from  embarrassment 
of  respiration,  which  constituted  his  most  urgent  symptom.  This 
operation  was  done,  for  the  third  time,  on  the  5th  of  December; 
and  on  that  day  I  discovered  partial  dulness,  with  moist  crepi- 
tant rales  over  the  left  front,  from  the  nipple  to  the  clavicle ;  a 
loud  but  soft  systolic  murmur  existed  in  the  internal  portion  of 
the  second  intercostal  space  on  the  same  side.  The  area  of  dif- 
fusion of  this  murmur  was  limited  above  by  the  second  costal 
cartilage,  below  by  the  lower  margin  of  the  third,  and  on  the 
inside,  by  the  edge  of  the  sternum.  Solidification  of  the  lett 
lung,  which  was  manifestly  pneumonic,  and  the  development  o 
murmur,  were  both  of  recent  occurrence  in  this  case,  and  most 
probably  in  the  relation  of  cause  and  effect;  neither  could  have 
existed  more  than  a  few  days,  as  the  chest  had  been  previously 
examined  with  negative  results  in  regard  both  to  the  lungs  and 
to  the  heart.  The  locality  and  Hmitation  of  the  murmur  lett 
doubt  in  my  mind  that  its  seat  was  in  the  pulmonary  artery. 

The  man  died  on  the  20th  of  December.    The  liver  was  m m 
advanced  stage  of  cirrhosis,  small,  dense,  and  nodulated,  the 

*  See  Case  66,  p.  734,  and  Fig.  XLI. 
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lobe  being  dwarfed  in  an  extreme  degree.  The  spleen  was  en- 
larged, the  intestines  united  by  false  membrane  in  a  few  places, 
and  the  peritoneum  dense  and  opaque.  The  heart  was  structu- 
rally normal ;  the  walls  of  the  left  ventricle  were  thick,  and  its 
cavity  was  obliterated  by  so-called  concentric  hypertrophy.  The 
valves  were  all  healthy  and  competent ;  the  pulmonary  artery 
and  the  aorta  were  normal  as  to  size  and  structure,  and  they 
contained  no  clot.  The  superior  lobe  of  the  left  lung  was  dark 
in  colour,  dense,  and  comparatively  dull  on  percussion ;  it  was 
non-crepitant,  but  floated  in  water.  The  condition  was  that  of 
hepatizecl  lung-structure  in  process  of  resolution.* 

A  series  of  cases  of  this  kind,  eight  in  number,  has  been  pub- 
lished by  Dr.  Da  Costa.f  The  patients,  all  young,  exhibited  in- 
dubitable signs  of  tubercular  solidification  and  softening  of  the 
upper  portion  of  the  left  lung.  A  loud  systolic  murmur  existed 
in  the  pulmonary  artery ;  it  was  usually  soft,  but  occasionally  it 
was  high  pitched,  and  even  musical  after  exertion  on  the  part 
of  the  patient,  loudest  during  expiration,  and  suspended  by  a 
full  inspiration.  This  murmur  was,  in  seven  of  the  cases,  limited 
to  an  area  not  larger  than  the  bell-end  of  the  stethoscope  in  the 
left  second  intercostal  space,  close  to  the  sternum ;  it  was  not 
transmitted  into  the  aorta  or  the  carotids,  and  was  accompanied 
by  an  accentuated  second  sound  in  the  pulmonary  artery.  Dr. 
Da  Costa  believes  the  murmur  to  have  been  located  in  the  left 
branch  of  the  pulmonary  artery,  and  to  have  been  caused  by  the 
pressure  of  the  solidified  lung. 

Murmur  in  the  pulmonary  artery  may  result  from  thrombosis. 

Doctor  Gee  has  reported  the  case  of  a  young  man  dying  of  sun- 
stroke, in  whom  he  detected  a  systolic  murmur  in  the  pulmonary 
artery  during  the  last  moments  of  life ;  the  pulse  was  frequent 
and  feeble,  and  the  temperature  in  the  axilla  was  109*5  F.  He 
considered  that,  owing  to  the  high  temperature  of  the  body,  a  clot 
had  most  probably  been  formed,  and  impacted  in  the  vesseLJ 

Finally,  murmurs  in  the  pulmonary  artery  may  be  of  ha3mic 

*  This  case  has  come  under  my  notice  since  the  paragraphs  on  the  subject  at  p. 
240  were  written, 
t  American  Journal  of  the  Medical  Sciences,  new  series,  vol.  xxxvii. 
X  Gustonian  Lectures,  British  Medical  Journal,  March  25th,  1871. 
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origin.  When  due  to  this  cause,  the  murmur  would  necessarily 
be  systolic  in  rhythm,  as  in  the  cases  mentioned  at  p.  240. 

Incompetency  of  the  right  sigmoid  valves  would  be  necessarily 
attended  with  diastolic  murmur  in  the  pulmonary  artery.  I  have 
no  personal  experience  of  this  condition,  which  constitutes  one 
of  the  rarest  lesions  in  pathology. 

According  to  Dr.  Cheevers,  it  is  seldom  witnessed  except  as 
the  result  of  injury,  or  as  a  congenital  defect* 

Doctor  Bellingham  maintains,  that  the  valves  of  the  pulmo- 
nary artery  present  a  cribriform  condition  almost  as  frequently  as 
do  those  of  the  aorta,  the  latter  being  usually  affected  at  the  same 
time ;  but  that,  owing  to  the  shortness  of  the  pulmonary  artery, 
the  feeble  reaction  of  its  walls,  and  in  some  degree  likewise  to 
the  seat  of  the  perforations  in  the  valves,  a  murmur  of  reflux  is 
not  developed.f  I  entirely  dissent  from  both  these  propositions ; 
out  of  many  hundred  hearts,  exhibiting  various  forms  of  disease, 
which  I  have  examined  in  the  post  mortem  room,  I  have  not  met 
with  one  example  of  a  cribriform  state  of  the  pulmonic  valves, 
whilst  the  records  of  medicine  show  that  incompetence  of  these 
valves  is  actually  attended  with  diastolic  murmur. 

In  two  out  of  the  three  cases  published  by  Dr.  Ormerod,  and 
likewise  in  Dr.  Gordon's  and  in  Dr.  Begbie's  cases  (pp.  999  and 
1000),  diastolic  murmur  existed  in  the  pulmonary  artery,  and 
the  valves  were  found  incompetent. 

I  have  already  (p.  240)  pointed  out  the  diagnostic  characteris- 
tics of  systolic  murmur  arising  at  the  orifice  of  the  pulmonary 
artery.    I  may  briefly  state  here  that  it  is  distinguished  by  the 
following  peculiarities,  positive  and  negative,   it  is  remarkably 
loud  and  superficial,  as  correctly  noticed  by  Hope,  limited  to  a 
smaU  area  having  its  centre  at  the  sternal  extremity  of  the  leic 
second  intercostal  space,  and  including  the  adjacent  portion  o 
the  second  and  third  costal  cartilages,  but  occasionally  audible 
in  the  interscapular  space.    Most  frequently  it  is  soft  and  blow- 
ing in  quality.    Negatively,  it  is  characterized  by  being  maudi 
b£  to  the  right  of  the  middle  Hue  of  the  sternum,  m  th  aoita 
and  in  the  carotid  arteries.    By  these  negative 
distinguished  from  a  murmur  of  the  same  rhythm  produced 
*  London  Medical  Gazette.  +  ^ases  of  the  Ecart,  p.  280. 
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the  orifice  of  the  aorta.  From  the  murmur  of  an  aneurism  it 
must  be  discriminated  by  reference  to  the  positive  signs  of  that 
disease,  and  especially  the  circumstance  that  the  murmur  of 
an  aneurism,  not  connected  with  the  left  extremity  of  the  arch 
of  the  aorta,  or  the  descending  portion  of  the  vessel,  would  be 
traceable,  to  some  extent,  towards  the  right  side ;  whilst,  if  the 
aneurism  arose  from  the  left  portion  of  the  aorta,  the  effect  upon 
respiratory  and  percussion-phenomena  on  the  left  side  of  the 
chest  would  be  sufficiently  distinctive. 

Inadequacy  of  the  valves  at  the  pulmonic  orifice  is  character- 
ized by  a  diastolic  murmur,  most  frequently  soft  and  blowing, 
and  transmitted  downwards  in  the  line  of  the  right  ventricle ; 
that  is,  towards  the  ensiform  cartilage.  From  aortic  diastolic 
murmur,  that  of  pulmonary  inadequacy  may  be  distinguished, 
not  only  by  its  seat  of  origin  being  to  the  left  of  the  sternum, 
but  likewise,  as  urged  by  Drs.  Gordon  and  Begbie,  by  the  ab- 
sence of  visible  pulsation  in  the  arteries. 

Lesions  of  the  pulmonic  valves  can  rarely  be  the  subject  of 
direct  treatment,  because  so  seldom  the  product  of  acute  disease. 
When  detected,  defect  of  these  valves  from  acquired  disease  is 
usually  so  well  established,  that  it  is,  in  regard  to  the  lesion  itself, 
beyond  the  control  of  medicine ;  such  is  likewise  the  case  when 
the  defect  is  congenital.  The  immediate  and  remote  conse- 
quences which  arise  from  it,  however,  namely,  surcharge  of  the 
general  venous  system,  and  defective  supply  of  arterial  blood, 
are  in  some  degree  amenable  to  treatment.  This  must  be  con- 
ducted on  the  general  principles  already  pointed  out  in  the  dis- 
cussion of  other  valvular  lesions,  and  need  not  be  repeated  here. 

The  pulmonary  artery  is  occasionally  the  subject  of  athero- 
matous change,  and  also  of  aneurism.  Of  the  former  condition 
many  examples  have  been  published. 

Doctor  Gerald  Yeo  has  brought  under  the  notice  of  the  Patho- 
logical Society  of  Dublin,  a  case  in  which  atheroma  of  the  pul- 
monary artery  and  its  branches  throughout  both  lungs,  coincided 
with  constriction  of  the  mitral  opening  and  hypertrophy  of  the 
right  ventricle.* 

*  Proceedings  of  the  Pathological  Society,  vol.  v.,  part  ii.,  p.  123. 
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Doctor  Kasmussen  has  published  a  list  of  four  cases,  in  which 
aneurism  of  a  branch  of  the  pulmonary  artery  caused  fatal  hae- 
moptysis by  bursting  into  a  cavity  in  the  lung.*  It  has  been 
stated  by  eminent  authority  that  the  pulmonary  artery  is  liable 
to  spasm  under  the  operation  of  certain  toxaemic  agents. 

Doctor  George  Johnson  maintains  that,  in  Asiatic  cholera, 
contraction  of  the  branches  of  this  vessel  in  the  lungs,  from  the 
irritation  of  the  cholera  poison,  is  of  invariable  occurrence  in  the 
stage  of  collapse,  and  that  it  explains  at  once,  by  reference  to  the 
failure  of  the  arterial  circulation,  suppression  of  the  pulse,  de- 
pression of  temperature,  and  arrest  of  secretion;  and,  on  the 
other  hand,  by  surcharge  of  the  right  chambers  of  the  heart  and 
of  the  systemic  veins,  that  the  blue  colour  of  the  surface  would 
be  accounted  for  on  the  same  hypothesis,  f 

Doctor  Lauder  Brunton  has  discovered  that  the  dyspnoea  at- 
tendant on  poisoning  by  muscarin,  the  active  principle  of  the  aga- 
ricus  muscarius,  is  due  to  .contraction  of  the  pulmonary  arteries  in 
the  lungs,  by  which  the  venous  side  of  the  heart  is  engorged,  and 
the  arterial  side  emptied.  As  the  best  treatment  of  mushroom- 
poisoning,  he  suggests,  after  the  stomach  has  been  emptied  by 
means  of  an  emetic,  that  TAJ  of  the  liquor  of  atropia  (B.  P.) 
should  be  injected  hypodermicaUy.  This,  as  he  avers,  will 
promptly  relax  the  arterial  spasm  in  the  lungs.J 

Disease  of  the  tricuspid  valves,  although  comparatively  rare,  is 
of  more  frequent  occurrence  than  valvular  lesions  at  the  pul- 
monic orifice.  The  tricuspid  valves,  though  structurally  healthy, 
are,  however,  in  the  ultimate  stages  of  nearly  all  other  forms  of 
organic  disease  of  the  heart,  rendered  incompetent  by  dilatation 
of  the  right  ventricle.  Hence,  whilst  structural  alteration  ot 
these  valves  is  exceptional,  functional  incompetence  is  of  con- 
stant occurrence.  The  signs  by  which  this  is  indicated  have 
been  already  discussed  (p.  238).  Here  it  is  only  necessary  to 
remark,  that  the  positive  signs  of  tricuspid  inadequacy  are  usu- 

*  Hospitals-Tidende,  Nos.  9  and  13,  translated  by  the  late  Dr.  W.  D.  Moore. 
Edinburgh  Medical  Journal,  November  and  December,  1868. 
t  Pamphlet,  1866. 

X  British  Medical  Journal,  November  14th,  1874. 
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ally  limited  to  the  phenomenon  of  venous  palpitation  in  the  neck, 
where  structural  alteration  of  the  valve  does  not  likewise  exist. 

A  remarkable  example  of  general  venous  pulsation  in  con- 
nexion with  tricuspid  incompetence,  has  been  recorded  by  Dr. 
Benson.*    It  is  necessary  to  observe,  that  throbbing  of  the  caro- 
tid arteries,  in  connexion  with  inadequacy  of  the  aortic  valves, 
or  with  extreme  debility  of  the  left  ventricle,  if  associated,  as  it 
frequently  is,  with  congestion  of  the  right  chambers  of  the  heart, 
may  be  readily  mistaken  for  intrinsic  pulsation  of  the  jugular 
veins.    The  distinction  may,  however,  be  easily  made,  by  press- 
ing the  finger  lightly  upon  the  distended  vein  above  the  clavicle. 
•    The  effect  of  this  will  be  to  arrest  the  pulsation,  if  it  be  due  to 
reflux  from  the  auricle ;  whereas,  if  the  pulsation  be  arterial, 
this  expedient  will  have  no  result.  It  may  be  further  remarked, 
that  the  true  jugular  pulsation  is  partially  arrested  by  collapse 
of  the  veins  during  inspiration,  whilst  it  is  exaggerated  at  the 
acme  of  expiration.   The  carotid  pulse  is  in  no  degree  influenced 
by  respiration. 

The  absence  of  murmur  in  cases  of  simple  functional  inade- 
quacy may  be  explained  by  reference  to  the  debility  of  the  right 
ventricle,  which  accompanies  dilatation  of  that  chamber.  Mur- 
mur may,  however,  be  developed  in  such  cases  by  the  engage- 
ment of  a  vibrating  shred  of  fibrin  in  the  orifice.  Inadequacy 
of  the  valves  may  be  likewise  produced  by  a  band  of  fibrin 
entangled  in  the  tendinous  chords  of  one  or  more  of  the  seg- 
ments, and  attached  to  the  wall  of  the  ventricle;  but  it  is  usu- 
ally unaccompanied  by  murmur. 

The  valve-segments  are,  however,  occasionally  thickened  and 
tuberculated  in  a  degree  sufficient  to  render  them  inadequate,  by 
antecedent  endocarditis,  generaUy  rheumatic,  and  coinciding  with 
a  similar  affection  on  the  left  side  of  the  heart. 

Acute  inadequacy  may  likewise  result  from  rupture  of  the 
valve,  the  papillary  muscles,  or  the  tendinous  chords.  Examples 
of  the  two  former  lesions  have  been  recorded  by  Dr.  Da  Costa,f 
and  a  typical  case  of  the  latter  accident  has  been  published  by 

*  Dublin  Journal  of  Medical  Science,  first  series,  vol.  viii.,  1836. 
t  Toner  Lectures,  No.  III.,  Washington,  May,  1874. 
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the  late  Dr.  Todd*  The  symptoms  and  signs  by  which  it  is 
characterized  are  sudden  dyspnoea,  with  constrictive  pain  in  the 
chest,  and  tendency  to  syncope.  At  a  later  period,  engorgement 
of  the  liver  and  kidneys  and  general  dropsy  supervene. 

Doctor  Todd  noted  repeated  haemateniesis  as  a  symptom  in  his 
case,  and  this  he  attributes  to  acute  engorgement  of  the  portal 
system,  through  congestion  of  the  right  auricle.  In  all  these 
cases  the  accident  has  been  the  result  of  a  sudden  wrench  or 
strain,  and  the  injured  structures  had  been  presumably  unsound 
when  laceration  occurred. 

Murmur  of  systolic  rhythm  and  of  low  pitch  is  a  necess 
sign  in  such  cases,  because  the  ventricle,  as  yet  undilated,  pos 
sesses  sufficient  contractile  force  to  produce  it.  The  seat  o 
maximum  intensity  of  a  tricuspid  regurgitant  murmur  is  at  th 
base  of  the  xyphoid  cartilage,  or  slightly  to  the  left  of  that  point 
and  the  line  and  extent  of  transmission  is  upwards  and  to  th 
right,  for  a  distance  of  not  more  than  one  to  two  inches. 

&The  limitation  of  transmission  just  adverted  to  constitutes  th 
principal  element  of  differential  diagnosis,  as  between  tricuspi 
and  aortic  murmurs  of  systolic  rhythm ;  a  further  but  less  con 
stant  element  is  the  quality  of  the  murmur,  which,  when  aorti 
is  usually  harsh,  whilst  it  is  soft  and  faint  when  of  tricuspi 
origin,  except  in  those  cases  where  a  vibrating  thrombus  ma 
have  modified  its  character. 

If,  with  a  murmur  of  the  character  and  area  just  described, 
jugular  pulsation  should  be  found  to  coincide,  a  positive  diag- 
nosis of  tricuspid  reflux  may  be  confidently  made. 

The  phenomenon  of  venous  pulsation  in  the  neck  has  been 
already  discussed  (p.  571).  I  need  only  remark  here,  that  it  is 
an  infallible  indication  of  tricuspid  inadequacy,  and,  whether  ac- 
companied or  not  by  murmur,  if  the  sources  of  mistaken  identity 
mentioned  at  p.  1007  be  avoided,  it  may  be  accepted  as  prool  at 
tricuspid  regurgitation.  . 

Valvular  obstruction  at  the  tricuspid  orifice  is  usually  associ 
ated  with  a  similar  lesion  of  the  mitral  valve,  and  may  be  con- 
veniently discussed  in  that  connexion. 

t  Dublin  Journal  of  Medical  Science,  new  series,  vol.  V.  _  See  also  a  case  by  Mr- 
Squire,  Transactions  of  London  Pathological  Society,  vol.  xvi.,  18o4. 
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Coincident  obstructive  disease  at  both  auriculo-ventricular  ori- 
fices is  of  rare  occurrence,  yet  a  few  well  authenticated  examples 
of  it  have  been  recorded.  I  have  myself  met  with  three  such  ex- 
amples. Still  more  rare  has  been  the  identification  of  the  twofold 
lesion  during  life.  Even  this,  however,  has  been  accomplished 
in  at  least  three  instances. 

Narrowing  of  the  tricuspid  orifice  has  been  associated  with  a 
similar  condition  of  the  mitral  opening  in  every  recorded  ex- 
ample of  the  lesion  that  has  come  under  my  notice,  with  the 
single  exception  of  one  published  by  Bertin.*  It  is  further  to 
be  noticed  that  in  the  great  majority  of  the  cases,  the  mitral 
lesion  has  been  in  excess,  and  in  point  of  time,  manifestly  in  ad- 
vance of  the  tricuspid. 

Bertin  has  recorded  an  example  of  the  twofold  lesion  which 
came  under  his  notice  in  1814.f  The  physical  signs  are  not  men- 
tioned, nor  was  a  diagnosis  attempted. 

I  find  recorded  in  the  Transactions  of  the  London  and  Dublin 
Pathological  Societies,  only  nine  examples  of  this  lesion,  three  in 
the  former,  and  six  in  the  latter.  The  cases  which  have  been 
published  in  the  United  Kingdom  and  America,  arranged  chro- 
nologically, are  briefly  as  follows. 

In  February,  1848,  Doctor  Quain  exhibited  the  heart  of  a  man, 
aged  thirty-seven,  who  had  acute  rheumatism  at  the  age  of 
fifteen  years.  The  most  prominent  symptoms  were  cough  and 
haemoptysis :  death  occurred  by  syncope.  The  lungs  were  found 
tuberculous  and  excavated.  The  pericardium  was  adherent  to 
the  heart,  and,  in  the  false  membrane,  and  likewise  in  some  de- 
gree imbedded  in  the  substance  of  the  heart,  a  calcareous  mass 
was  found.  The  heart  weighed  fourteen  ounces.  The  segments 
of  the  tricuspid  valve  were  thick  and  opaque,  and  united  for 
one-third  of  their  extent,  the  orifice  left  admitting  only  the 
points  of  two  small  fingers.  The  mitral  valve  and  the  corres- 
ponding chordae  tendinese  were  thickened.  The  mitral  orifice 
was  contracted  so  as  to  admit  only  two  fingers,  and  on  the  auri- 
cular surface  of  the  valve  were  two  osteoid  nodules.    The  aortic 

*  Traiti  des  Maladies  duCceur,  LVIP  Observation. 
t  Opus  citat.,  XLIXe  Observation, 
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valves  were  thickened,  and  the  edge  of  one  of  them  was  everted. 
No  diagnosis  of  the  cardiac  lesions  was  made.* 

In  January,  1850,  Doctor  Pollock  reported  the  case  of  a 
woman,  aged  thirty-eight,  who  suffered  from  great  dyspnoea, 
with  lividity  and  general  dropsy.  There  was  a  systolic  murmur, 
loudest  "towards"  the  apex,  but  also  audible  at  the  base  ;  and 
over  the  sternum,  at  the  level  of  the  third  rib,  a  diastolic  mur- 
mur was  likewise  heard.  She  never  had  rheumatism.  The 
right  auricle  was  found  greatly  dilated  and  thickened.  The  tri- 
cuspid valves  were  united  and  thickened,  forming  a  diaphragm 
provided  with  a  central  aperture,  which  admitted  only  one  finger. 
The  right  ventricle  was  reduced  in  size.  The  aortic  valves  were 
disorganized  and  incompetent,  and  the  aorta  was  atheromatous. 
The  mitral  valves  were  thickened,  and  the  orifice  so  contracted  as 
to  admit  only  one  finger.    No  special  diagnosis  was  macle.f 

In  January,  1852,  Dr.  Pye  Smith  submitted  the  following 
case  :  A  woman,  aged  thirty-seven,  who  never  had  rheumatism, 
suffered  from  dyspnoea,  palpitation,  and  anasarca.  The  impulse 
of  the  heart  was  strong.  A  rough  systolic  murmur,  loudest  at 
the  apex,  was  heard,  and  next,  a  harsh  diastolic  apex-murmur. 
The  heart  weighed  nine  ounces.  The  right  auricle  was  thick- 
ened, and  enormously  dilated.  The  right  ventricle  was  dilated, 
and  the  tricuspid  orifice  was  much  contracted.  The  mitral  orifice 
was  greatly  contracted,  rough,  and  calcareous,  and  the  attached 
tendinous  chords  were  thickened.  The  aortic  valves  were  thick, 
rough,  and  inadequate.  The  diagnosis  of  auriculo-ventricular 
narrowing  was  not  made.j 

In  1862  Professor  Gairdner  made  an  all  but  positive  diagnosis 
of  tricuspid  narrowing  in  the  person  of  a  man,  aged  twenty  years, 
who  suffered  no  inconvenience  from  his  disease,  except  the  slight 
amount  arising  from  pulsation  of  the  jugular  veins.  A  presys- 
tolic ("auricular-systolic")  murmur  was  detected,  and  upon  tins 
the  diagnosis  was  based.§  The  patient  died  in  1872,  and  the 
heart  was  exhibited  by  Dr.  Gairdner  at  one  of  the  sectional 

*  Transactions  of  the  Pathological  Society  of  London,  vol.  i. 
t  Ibid.,  vol.  ii. 
t  Ibid.,  vol.  iii. 

§  Clinical  Medicine,  1862,  p.  602. 
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meetings  of  the  British  Medical  Association  in  London  in  the 
following  year.  It  confirmed  his  diagnosis,  in  so  far  as  that  an 
obstacle  to  the  entrance  of  blood  actually  existed  at  the  tricus- 
pid orifice ;  this,  however,  arose,  not  from  stenosis  or  from  valve- 
lesion  of  the  orifice,  but  from  the  presence  of  a  globular  tumor 
which  was  attached  by  a  pedicle  within  the  auricle,  and  floated 
down  upon  the  orifice  after  the  manner  of  a  ball-valve.  This 
extremely  interesting  and  unique  example  of  disease  at  the  tri- 
cuspid opening  does  not  strictly  belong  to  the  category  of  ob- 
structive lesions  of  the  tricuspid  valve,  although  closely  allied 
with  them  by  symptoms  and  physical  signs ;  the  absence  of  co- 
incident disease  at  the  mitral  orifice  constitutes,  therefore,  no 
exception  to  the  statement  above  made,  in  regard  to  the  all  but 
constant  association  of  mitral  with  tricuspid  obstruction. 

In  December,  1862,  Dr.  Stokes  exhibited  before  the  Patholo- 
gical Society  of  Dublin,  the  heart  of  a  female,  aged  twenty.  The 
patient  never  had  rheumatism.  There  had  been  great  variability 
in  the  sounds  of  the  heart,  and  intermittent  cyanosis.    She  was 
subject  to  headache  and  palpitation.    A  systolic  murmur,  loud- 
est at  the  right  side  of  the  heart,  was  occasionally  present ;  it 
was,  however,  frequently  absent,  and  a  diastolic  murmur  was 
occasionally  heard.    The  erect  posture  increased  in  an  especial 
manner  the  variability  of  the  murmur.    A  month  before  the 
patient's  death,  the  murmur  was  often  observed  to  be  presystolic. 
The  carotid  arteries  pulsated  visibly,  especially  that  of  the  right 
side,  and  most  strongly  in  the  recumbent  posture,  and  there  was 
a  venous  thrill  at  the  root  of  the  neck.    A  murmur  was  like- 
wise audible  in  the  carotid  arteries,  and  in  the  left  scapular 
region.    At  the  junction  of  the  third  costal  cartilage  with  the 
sternum,  on  the  right  side,  a  prolonged  systolic  murmur  existed, 
which  was  followed  by  the  sounds  of  the  heart.    Death  took 
place  suddenly  by  rupture  of  an  intracranial  aneurism;  and 
whilst  the  patient  was  in  articulo  mortis,  a  substitutive  diastolic 
murmur  was  heard.  The  aortic  valves  were  utterly  disorganized ; 
the  mitral  valves  were  also  diseased,  and  the  mitral  orifice  was 
contracted  to  the  diameter  of  5  x  5  lines.    The  tricuspid  valves 
were  partially  coherent,  reducing  the  diameter  of  the  tricuspid 
orifice  to  7  x  6  lines.  The  heart  weighed  twenty-five  ounces. 

64* 
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In  the  foregoing  case,  an  approximate  diagnosis  was  made ;  a 
presystolic  murmur,  which  was  localized  at  the  right  side  of  the 
heart,  was  identified.* 

In  April,  1867,  Dr.  James  Little  exhibited  before  the  Patholo- 
gical Society  of  Dublin  the  heart  of  a  female,  aged  twenty-three, 
who  for  thirteen  years  previously  had  been  out  of  health,  and  for 
the  last  six  months  especially  had  suffered  from  an  affection  of 
the  chest.  The  feet  were  swollen,  and  the  patient  had  cough,  ac- 
companied with  dyspnoea  and  lividity.  Evidence  of  pulmonary 
emphysema  with  bronchitis  existed.  Owing  to  the  extreme  re- 
spiratory distress,  a  satisfactory  examination  of  the  chest  was 
not  made,  and  no  murmur  was  detected.  The  right  auricle  was 
found  to  be  dilated  and  thickened,  and  the  right  auriculo-ventri- 
cular  opening  reduced  to  the  diameter  of  the  point  of  the  index 
finger.  The  left  auriculo-ventricular  opening  was  likewise  much 
contracted,  but  not  to  an  unequal  degree  with  the  right.  The 
aortic  valves  were  slightly  incompetent.  No  diagnosis  as  to  the 
state  of  the  heart  was  attempted  in  this  case.f 

Doctor  Balthazar  Foster,  in  the  year  1868,  observed  and  rej 
ported  a  case  in  which  he  had  made  the  positive  diagnosis  of 
tricuspid  narrowing.  J  A  murmur  of  presystolic  rhythm  was 
detected  at  the  base  of  the  ensiform  cartilage;  it  was,  however, 
loudest  to  the  right  of  that  point,  was  propagated  faintly  to  the 
base,  but  scarcely,  if  at  all,  to  the  apex  of  the  heart.  There  was 
pulsation  of  the  jugular  veins,  recognised  as  of  presystolic 
rhythm,  and  fremitus  accompanied  the  murmur  at  the  ensiform 
cartilage.  On  post  mortem  examination,  the  tricuspid  orifice  was 
found  to  be  greatly  contracted ;  the  mitral  opening  was  likewise, 
but  in  a  less  degree,  narrowed. 

Doctor  Foster  remarks  that  in  cases  of  tricuspid  stenosis 
general  venous  congestion  is  greatly  in  excess  of  pulmonic. 
Such  is  certainly  the  case,  and  it  constitutes  an  accessory  symp- 
tom of  much  value. 

In  July,  1869,  an  example  of  the  twofold  lesion  came  under 
my  notice.'  A  presystolic  and  a  systolic  murmur  existed  at  the 

*  Proceedings  of  the  Pathological  Society  of  Dublin,  new  series,  vol.  n.,  part  i. 

t  Ibid.,  vol.  iii.,  part  ii. 

$  Clinical  Medicine,  1874,  p.  324. 
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apex,  and  the  diagnosis  of  mitral  obstruction  and  regurgitation 
was  made.  No  murmur  was  detected  elsewhere,  and  tricuspid 
obstruction  was  not  suspected.  After  death,  extreme  mitral  nar- 
rowing was  found  to  exist ;  the  tricuspid  orifice  was  likewise 
partially  contracted.* 

Doctor  Cryan  exhibited  a  remarkable  example  of  the  double 
lesion  in  February,  1870.  The  subject  was  a  female,  aged 
twenty-five.  Dr.  Cryan  made  the  diagnosis  of  mitral  obstruc- 
tion and  regurgitation ;  he  also  diagnosed  tricuspid  regurgitation, 
but  did  not  identify  tricuspid  obstruction.  The  following  re- 
mark, which  is  of  the  utmost  importance  in  regard  to  diagnosis, 
was  made  by  Dr.  Cryan :  "  We  could  distinguish  two  seats  or 
centres  of  murmur,  one  at  the  left  apex  of  the  heart,  and  the 
other  at  the  junction  of  the  fifth  right  costal  cartilage  with  the 
sternum."-f- 

Doctor  Flint,  whilst  declaring  that  a  tricuspid  direct  murmur 
is  "  one  of  the  rarest  curiosities  of  medical  experience,"  states 
that  he  has  met  with  one  example  of  it.  The  case  was  of  a 
complex  character,  including  obstruction  at  the  mitral,  tricuspid, 
and  aortic  orifice.  Doctor  Smyth,  of  Brooklyn,  by  whom  the 
patient,  a  young  woman,  was  ordinarily  treated,  made  a  pre- 
sumptive diagnosis  of  double  auriculo-ventricular  narrowing, 
from  having  heard  a  presystolic  murmur  "  not  only  around  the 
apex,  but  at,  and  to  the  right  of,  the  ensiform  cartilage."! 

In  January,  1871,  I  submitted  to  the  Pathological  Society  of 
Dublin  the  details  of  another  case  of  this  kind.  The  patient  was 
a  man,  aged  twenty-three.  There  was  advanced  disorganization 
of  the  aortic  and  the  mitral  valves,  involving  both  obstruction 
and  regurgitation  at  the  respective  orifices,  aU  of  which  had  been 
diagnosed.  But,  in  addition,  there  was  tricuspid  narrowing, 
which  had  not  been  recognized. 

In  reference  to  this  case,  I  remarked  that,  "  diagnostically  the 
case  is  of  considerable  interest.  It  is  perfectly  novel  to  me,  and, 
with  the  light  it  affords,  I  should  now  have  no  difficulty  in  di- 
agnosing, in  a  similar  case,  the  existence  of  constriction  of  the 

*  See  Case  110,  p.  939. 

+  Proceedings  of  Dublin  Pathological  Society,  new  series,  vol.  iv.,  part  ii ,  p  144 
T  A  Practical  Treatise  on  the  Diseases  of  the  Heart,  second  edition,  p.  240. 
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two  auriculo-ventricular  openings.  The  point  on  which  the  di- 
agnosis turns  is  this,  that  whereas  the  murmur  of  mitral  con- 
striction is  always  at  the  apex  of  the  heart,  and,  in  the  great 
majority  of -cases,  strictly  limited  to  the  area  of  the  mitral  open- 
ing, in  this  case  a  murmur  of  the  same  rhythm  was  audible  to 
the  left  of  the  sternum.  Between  these  two  points  there  was  a- 
portion  of  the  chest  over  which  no  murmur  was  distinctly 
audible.*" 

In  April,  1872,  Dr.  Cryan  submitted  the  particulars  of  another 
case  in  which,  from  the  presence  of  systolic  murmur  at  the  apex, 
and  turgescence,  with  systolic  pulsation  of  the  jugular  veins,  the 
diagnosis  was  made,  of  "  mitral  insufficiency,  combined,  in  all 
probability,  with  contraction  of  the  mitral  orifice ;  tricuspid  re- 
gurgitation, clue  probably  to  dilatation  of  the  right  auriculo-ven- 
tricular opening ;  hypertrophy,  and  dilated  heart."  Both  auri- 
culo-ventricular orifices  were  found  to  be  much  contracted,  the 
left  in  a  greater  degree  than  the  right;  the  heart  was  globular, 
and  weighed  eleven  ounees.t 

The  report  of  the  following  case,  the  seventh  recorded  in  Dub- 
lin, was  communicated  by  me  to  the  Medical  Society  of  the  King 
and  Queen's  College  of  Physicians,  in  March,  1874.  The  morbid 
specimen  was,  at  the  same  time,  exhibited  to  the  members  of  the 
Society.  A  woman,  aged  twenty-five,  for  many  years  out  of  health, 
suffered  from  cough,  haemoptysis,  great  dyspnoea,  and  oedema  of 
the  lower  limbs.  There  was  congestion  of  the  face  and  neck,  and 
great  turgescence  of  the  jugular  veins.  A  presystolic  murmur 
was  detected  at  the  apex  of  the  heart,  which  pulsated  to  the  left 
of  the  nipple-line.  A  murmur  of  the  same  rhythm,  but  harsher, 
was  heard  near  the  left  margin  of  the  sternum,  in  the  fourth  in- 
tercostal space.  At  a  point  intermediate  to  these  two  seats  of 
murmur,  neither  was  distinctly  audible.  The  diagnosis  of  both 
mitral  and  tricuspid  obstruction  was  made,  and  confirmed  by  the 

autopsy.J  ,  . 

In  November,  1872,  a  man,  aged  twenty-five,  the  subject  ol 
double  auriculo-ventricular  contraction,  was  admitted  into  hos- 

*  Proceedings  of  the  Dublin  Pathological  Society,  vol.  iv.,  part  iii. 
f  Ibid.,  vol.  v.,  part  i. 
t  See  Case  116,  p.  956. 
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pital  for  me.  He  came  from  a  distant  part  of  the  country  to 
obtain  relief  from  palpitation  and  weakness.  He  had  never  had 
rheumatism,  and  his  health  had  been  good  up  to  six  months 
previously.    Since  then,  he  had  repeatedly  spat  blood. 

There  was  no  oedema,  cough,  or  dyspnoea,  and  no  engorgement 
of  the  cervical  veins.  He  frequently  sighed,  and  declared  he 
experienced  relief  from  the  act.  The  pulse,  in  the  radial  artery, 
could  not  be  registered,  owing  to  its  extreme  weakness  and  irreg- 
ularity. The  pulsations  of  the  heart,  which  were  likewise  irreg- 
ular, numbered  120  in  the  minute.  The  apex-pulsation  was 
felt  in  the  nipple-line  and  fifth  interspace.  At  this  point  a 
presystolic  fremitus  was  felt,  and  a  loud  and  harsh  presystolic 
murmur  was  heard.  This  latter  was  loudest  at  two  points; 
namely,  at  the  apex,  and  two  inches  to  the  inner  side  of,  and 
somewhat  below  the  left  nipple.  The  second  sound  was  not 
double  or  accentuated. 

The  man's  health  improved  under  treatment  with  iron,  digi- 
talis, and  strychnine ;  but  the  sighing  continued,  and  the  physi- 
cal signs  were  as  above  described  at  the  date  of  his  discharge,  a 
fortnight  after  admittance.  I  have  not  since  heard  of  him.  The 
diagnosis  of  the  double  lesion  was  made  from  the  existence  of 
two  distinct  seats  of  murmur,  accompanied  with  fremitus* 

A  fifth  example  of  auriculo-ventricular  narrowing,  on  both 
sides  of  the  heart,  came  under  my  notice  in  July,  1874.  The 
patient  was  a  woman,  aged  fifty-six,  suffering  from  dyspnoea  and 
oedema,  and  subject  to  haemoptysis.  The  face  and  neck  were 
congested,  and  more  so  after  exertion ;  they  were  usually  swollen 
in  the  morning.  A  presystolic  murmur  existed  at  the  apex,  and 
a  murmur  of  the  same  rhythm  was  heard  in  the  fourth  inter- 
space, near  the  left  margin  of  the  sternum.-f-  The  diagnosis  was 
made,  as  above  mentioned ;  but  the  opportunity  for  testing  its 
accuracy  by  post  mortem  examination,  was  happily  not  afforded, 
as  the  poor  woman  improved  somewhat  under  treatment,  and 
left  hospital  after  a  fortnight's  residence,  to  resume  her  duties  as 
a  midwifery  nurse. 

It  would  seem  that  Hope  had  not  met  with  an  example  of 

*  See  Case  52  in  Table  XI. 
t  See  Case  15  in  Table  XII. 
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tricuspid  narrowing.  M.  Aran  has  declared  that  he  himself  had 
not.* 

In  1868,  M.  Eaynaud  questioned  the  possibility  of  making  the 
differential  diagnosis  of  tricuspid  obstruction.  He  says :  "  As  to 
morbid  sounds  of  diastolic  and  presystolic  rhythm,  we  are  not 
convinced  that  they  can  be  referred,  with  certainty,  to  the  right 
side  of  the  heart,  and  we  even  doubt  that  the  right  auricle  pos- 
sesses sufficient  force  to  produce  a  murmur  immediately  preced- 
ing the  ventricular  systole."  He  adds :  "  What  well-informed 
practitioner,  then,  will  be  bold  enough  to  say,  '  This  belongs  to 
the  right,  and  that  to  the  left  heart  V  "f 

Amongst  the  preceding  cases  will  be  found  at  least  three, 
which  supply  an  affirmative  answer  to  this  query.  These  three 
cases  establish,  beyond  question,  the  practicability  of  distinguish- 
ing between  mitral  and  tricuspid  presystolic  murmur. 

In  reference  to  treatment,  I  would  only  remark  that,  in  addi- 
tion to  the  measures  recommended  in  cases  of  mitral  obstruction, 
all  of  which  are  applicable  to  the  double  lesion,  the  abstraction 
of  a  few  ounces  of  blood  from  the  arm  would  afford  at  least 
temporary  relief  to  the  state  of  high  venous  tension  which  exists 
in  the  latter  cases. 

Disease  of  the  coronary  arteries,  consisting  in  atheromatous 
change  or  calcification  of  their  coats,  has  been  met  with  most 
frequently  in  connexion  with  similar  changes  at  the  root  of  the 
aorta,  involving  the  valves,  the  walls  of  the  vessel,  or  both.  It 
has  been  likewise  witnessed  very  frequently  in  cases  of  fatty  de- 
generation of  the  heart. 

Doctor  Quain  found  the  coronary  arteries  more  or  less  altered 
and  obstructed  in  13  out  of  33  cases  of  fatty  degeneration  re- 
corded by  him,  and  in  1  case  (26,  series  L),  the  branch  of  supply 
from  the  coronary  artery  to  the  only  portion  of  the  heart  which 
exhibited  fatty  metamorphosis,  was  completely  calcified.:}:  The 
connexion  between  disease  of  the  coronary  arteries  and  fatty  de- 
generation of  the  substance  of  the  heart,  may  be  readily  ex- 

*  Archives  Ginirales  de  Midecine,  torn.  xve,  1842. 

t  Dictionnaire  de  Midecine  el  de  Ckirurgie,  torn.  viii«,  p.  643. 

X  Medico-Chirurgical  Transactions,  vol.  xxxiii. 
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plained  by  reference  to  the  impairment  of  cardiac  nutrition  to 
which  disease  of  these  vessels  must  lead,  on  the  assumption, 
which  cannot  be  disputed,  that  fatty  transformation  of  muscle  is 
an  atrophic  change.  Similar  results  may,  however,  follow  from 
simple  obstruction  of  the  coronary  arteries  at  their  origin,  by 
calcareous  deposition  in  the  sinuses  of  Valsalva.  I  think  it  may 
be  assumed,  even  in  the  absence  of  disease  of  the  coronary  arte- 
ries, or  occlusion  of  their  orifices,  that  fatty  disease  of  the  heart  is 
the  direct  result  of  a  feeble  circulation  through  these  vessels,  in 
cases  of  primary  dilatation  and  atheroma  of  the  first  portion  of 
the  aorta.  In  such  cases  the  coronary  circulation,  which  depends 
mainly,  if  not  entirely,  upon  the  recoil  of  the  aorta,  fails,  owing 
to  the  rigid  and  inelastic  state  of  the  walls  of  that  vessel. 

Thrombosis  of  the  coronary  arteries  may  occur  in  cases  of 
parietal  disease  of  these  vessels,  and  become  the  cause  of  acute 
fatty  transformation  of  the  heart.  Calcification  of  these  vessels 
has  been  regarded  as  the  essential  cause  of  angina  pectoris  ;  but 
this  doctrine  is  too  exclusive,  and  is  not  admitted  by  modern 
pathologists. 


CHAPTEE  VIII. 


FORMATION  AND  MIGRATION  OF  BLOOD-CLOTS. 

Thrombosis  of  the  heart,  or  tile  formation  during  life  of  clots  or 
so-called  polypi  within  its  chambers,  consisting  of  separated  fibrin 
and  blood  corpuscles  in  a  more  or  less  altered  condition,  may- 
occur  as  a  consequence  of :  (a)  The  admixture  with  the  blood  of 
foreign  matters  in  a  state  of  minute  division,  or  of  organic  fluids 
in  process  of  septic  change  ;*  (b)  Hyperinosis,  as  in  acute  rheu- 
matism ;  (c)  High  pyrexia,  as  in  the  early  stage  of  scarlatina  ;f 
{<£)  Eetention  of  excreta,  as  in  chronic  renal  disease  ;  J  (e)  Pye- 
mia ;  (/)  Leukaemia ;  and  (g)  Protracted  death  struggle  in  car- 
diac, renal,  or  pulmonary  disease.§ 

Doctor  Bristowe  concludes  that  "  sex  and  age  have  no  obvious 
influence  on  the  formation  of  cardiac  thrombi ;  that  they  occur 
in  all  the  cavities  of  the  heart,  but  most  frequently  in  the  left 
ventricle,  and  least  frequently  in  the  left  auricle;  that  they 
affect,  with  scarcely  an  exception,  those  parts  of  the  cavities 
which  are  out  of  the  direct  line  of  the  circulation,  and  are 
always  fixed  by  being  entangled  amongst  the  inequalities  of  sur- 
face ;  that  they  are  met  with,  almost  exclusively,  in  those  forms 
of  disease  in  which  the  process  of  death  is,  as  a  rule,  protracted ; 
that  their  arrangement,  form,  and  microscopic  characters  seem 
to  show  that  (excluding  one  or  two  unusual  cases)  they  consist 
merely  of  blood  which  has  coagulated  during  life,  and  has  un- 
dergone those  changes  alone  which  clots  elsewhere  in  the  living 
body  are  liable  to  undergo ;  that  they  are  the  result  of  spon- 
taneous coagulation  of  blood  in  the  heart's  cavities,  at  a  variable 
period  anterior  to  death,  but  occurring  at  a  time  at  which  the 

*  Mr.  Savory,  St.  Bartholomew's  Hospital  Reports,  vol.  i. 
t  Dr.  John  Harley,  Medico- Chirurgical  Transactions,  vol.  lv. 
t  Dr.  Bristowe.  Transactions  of  Pathological  Society  of  London,  vol.  viL,  and  V  . 
John  Ogle,  ibid.,  vol.  xiv. 
§  Bristowe,  loco  citat. 
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patient  is  in  a  moribund  condition,  or  in  a  condition  of  threaten- 
ing dissolution.* 

These  masses  consist  mainly  of  fibrin  more  or  less  completely 
separated  from  the  other  constituents  of  the  blood,  and  exhibit- 
ing various  shapes,  according  to  the  size  to  which  they  have 
attained,  and  the  positions  which  they  occupy.  Most  frequently 
they  are  smooth  on  the  surface,  and  of  a  light  buff  tint,  but  occa- 
sionally the  colour  is  nearly  white.  When  small,  they  may  be 
ribbon-shaped,  the  band  extending  from  the  auricular  appendix, 
where  it  is  firmly  attached  to  the  pectinate  columns,  or  to  a 
dense  mass  of  the  same  structure  there  impacted,  through  the 
auriculo-ventricular  opening  into  the  ventricle,  and  sometimes 
from  the  ventricle  into  the  pulmonary  artery  or  the  aorta.  This 
band  not  unfrequently  renders  the  respective  valves  incompetent 
by  being  entangled  in  their  edges,  or  in  the  tendinous  chords ;  it 
occasionally,  though  rarely,  takes  origin  from  the  apex  of  either 
ventricle,  proceeding  thence  towards  the  arterial  orifice,  or  into 
the  artery.  Thrombi  of  this  figure  usually  coincide  with  coloured 
coagulum,  and  are  blood-stained  on  the  surface ;  but  their  struc- 
ture is  fibrinous  and  uniform  throughout.  Occasionally  the  auricle 
or  ventricle  on  either  side  of  the  heart  is  all  but  completely 
filled  by  a  large  thrombus,  which  has  assumed  the  shape  of  the 
cavity,  forming  a  perfect  but  reduced  cast  of  it,  and  leaving  only 
a  narrow  interspace  on  the  surface  through  which  an  imperfect 
circulation  is  still  maintained. 

I  have  seen  both  the  right  chambers  and  the  tricuspid  orifice 
occupied  in  this  manner,  whilst  the  left  cavities  contained  some 
detached  clots  and  flakes.  Massive  thrombi  of  this  kind  consist 
of  a  shell  of  decolorized  fibrin,  from  half  a  line  to  a  line  thick, 
and  a  soft  and  grumous  parenchyma,  composed  of  the  debris  of 
fibrin  and  blood  corpuscles,  and  usually  tinted  red. 

Doctor  J ohn  Ogle  has  found  in  these  bodies  «  amorphous  mo- 
lecular and  fatty  material,  imperfect  cellular,  nuclear,  and  fibril- 
lary forms,  with  compound  granular  corpuscles. "f  Within  a 
short  time,  as  a  consequence  of  disintegration  and  putrefactive 
change,  the  contents  may  assume  the  appearance  and  the  con- 
sistence of  pus ;  and,  as  Dr.  Ogle  surmises,  they  may  be  diffused 

*  Loco  citat.  f  Loco  diati 
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in  the  circulation  by  rupture  of  the  cyst,  and  so  give  rise  to 
symptoms  of  pyaemia.  That  the  contents  of  cystic  thrombi 
within  the  heart  are  never  truly  purulent,  may  be  now  regarded 
as  proven. 

Smaller  bodies,  composed  of  fibrin  in  process  of  change,  and 
presenting  various  figures,  are  constantly  found  in  the  heart,  even 
where  no  obvious  symptoms  have  been  attributable  to  their  pre- 
sence ;  such  are  flakes  and  bands  of  fibrin  attached  to  the  papil- 
lary muscles  and  tendinous  chords,  and  floating  loosely  in  the 
cavity;  small  irregular  bodies  of  a  solid  but  friable  structure, 
impacted  in  the  recesses  between  the  fleshy  columns ;  nodular  de- 
posits upon  the  valves  ;  and  pedunculated  globular  masses,  from 
the  size  of  a  pea  to  that  of  a  walnut,  suspended  from  some  portion 
of  the  wall,  as  described  by  Laennec*  The  thrombus  may  con- 
sist in  a  thick  lining  of  precipitated  fibrin,  extending  throughout 
both  the  right  chambers,  and  forming  a  hollow  cast  of  them, 
through  which  the  blood  had  circulated.-f* 

I  believe  the  right  chambers  of  the  heart  are  by  many  de- 
grees more  frequently  the  seat  of  thrombosis  than  the  left 
chambers ;  a  difference  for  which  the  less  degree  of  muscular  de- 
velopment, and  the  greater  liability  to  stasis  on  the  right,  as 
compared  with  the  left  side  of  the  heart,  will  supply  an  adequate 
explanation.  Of  the  44  fatal  cases  of  valvular  lesion  given  in 
Table  X.  (p.  815),  24  exhibited  thrombosis  on  the  right  side  of 
the  heart,  and  12,  thrombosis  on  both  sides.  In  no  instance  was 
the  left  side  alone  thrombosed. 

I  have  witnessed  cardiac  thrombosis  more  frequently  in  con- 
nexion with  dilatation  and  debility  of  the  right  chambers  of  the 
heart  than  with  any  other  condition.  Obstruction  on  the  left 
side  of  the  heart,  and  pulmonary  emphysema  with  chronic  bron- 
chitis, issuing  in  dilatation  and  distention  of  the  right  chambers, 
have  furnished  the  greatest  number  of  examples.  The  two 
essential  conditions  for  precipitation  of  fibrin  from  the  circulat- 
ing blood  are  herein  supplied ;  namely,  stasis,  and  a  rough  sur- 

f&CG 

Irrespectively  of  symptoms,  most  valuable  evidence  of  the 

*  "Vegetations  Globuleuses,"  TraiU  d'Ausculation  Mediate,  torn,  ii.,  p.  630. 
t  See  Case  110,  p.  939. 
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ante  mortem  formation  of  these  bodies  is  occasionally  furnished 
by  their  configuration  and  surface  marking.  An  impression  of 
the  aortic  valves,  in  a  state  of  partial  closure,  has  been  found  by 
Sir  Dominic  Corrigan  upon  a  thrombus  extending  from  the  left 
ventricle  into  the  aorta.* 

I  have  frequently  observed  a  similar  condition  of  the  clot  en- 
gaging the  aortic  orifice,  and  likewise  the  mitral  and  tricuspid 
openings. 

The  symptoms  of  cardiac  thrombosis  are,  in  many  cases,  suf- 
ficiently pronounced  to  warrant  a  positive  diagnosis.  It  must, 
however,  be  added,  that  in  the  majority  of  instances  the  evi- 
dence available  during  life  will  admit  of  a  presumptive  diag- 
nosis only ;  this  observation  applies  to  the  cases  in  which  bands 
or  small  masses,  not  implicating  the  valves  or  the  orifices,  have 
been  formed. 

Extreme  thrombosis  of  the  right  chambers  may  be  confidently 
diagnosed  from  the  following  symptoms  occurring  in  a  case  of 
chronic  pulmonary  or  cardiac  disease :  Eeduction  in  volume,  and 
increase  in  the  rate  of  the  pulse  j  faintness ;  orthopncea,  charac- 
terized by  a  struggle  for  breath,  without  difficulty  of  breathing 
(air  freely  enters  the  lungs,  but  it  does  not  satisfy  the  besoin  de 
respirer);  tumultuous  and  irregular  action,  with  occasional  inter- 
missions of  the  heart,  feeble  impulse  according  to  Eichardson,f 
and  partial  or  complete  suppression  of  the  sounds  on  the  right 
side.  The  area  of  precordial  dulness  is  extended  to  the  right ; 
the  respiratory  sound  is  full,  and  even  sonorous.  The  nares  are 
dilated,  the  chest  heaves  with  inspiration,  whilst  the  patient  is 
agitated,  moans,  and  craves  for  air  ;J  the  veins  of  the  neck  are 
turgid,  the  features  anxious  and  livid,  and  the  surface  cold,  and 
often  humid  with  perspiration.  § 

_  The  symptoms  of  clot  on  the  left  side  of  the  heart  are  of  a  less 
distinctive  character.  Eichardson  avers  that  the  sounds  are  faint 
or  suppressed  on  the  left,  though  audible  on  the  right  side, 
whilst  the  impulse  is  heaving  and  tumultuous.    I  am  not  in  a 

*  Proceedings  of  the  Pathological  Society  of  Dublin,  new  series,  vol.  ii.,  part  i. 
t  Medical  Times  and  Gazette,  November  21st,  1868. 
t  "  Summse  anxietates"  of  Van  Sweiten. 

§  See  Case  106,  p.  927  ;  also  Cases  107,  p.  932  ;  and  11],  p.  942. 
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position  either  to  confirm  or  deny  the  accuracy  of  this  observa- 
tion. The  weakness  of  the  radial  pulse,  however,  contrasts  with 
the  strength  of  the  cardiac  impulse,  whilst  the  signs  of  pulmo- 
nary congestion  are  well  pronounced,  and  often  associated  with 
haemoptysis. 

On  either  side  of  the  heart,  a  small  and  floating  thrombus,  en- 
gaged in  one  of  the  orifices,  may  give  rise  to  a  systolic  murmur 
of  a  more  or  less  musical  character. 

The  treatment  of  thrombosis  of  the  heart  must  be  preventive 
rather  than  curative.  Whilst  we  cannot  hope  to  effect  solution 
of  the  clot  already  formed,  we  may  succeed  in  preventing  its 
further  growth  by  medicine.  Alkalies  afford  the  best,  although 
a  doubtful  prospect  of  accomplishing  the  latter  object. 

Doctor  Eichardson  proposes  to  give,  at  short  intervals,  n\x 
doses  of  the  liquor' ammonia,  in  an  ounce  of  water;  whilst  Pro- 
fessor Gerhardt  prefers  bicarbonate  of  soda,  which  he  administers 
by  inhalation,  as  a  more  direct  mode  of  introducing  it  into  the 
heart.  The  solution  used  by  Gerhardt  contains  from  a-half  to 
one-and-a-half  per  cent,  of  the  salt,  and  the  results,  as  reported 
by  him,  are  encouraging.* 

Thrombosis  of  the  arteries  and  veins  is  of  rare  occurrence  in  the 
absence  of  local  inflammation  of  the  walls  of  the  vessels ;  and  in 
these  exceptional  instances  it  is  usually  secondary  to  an  im- 
pacted embolus. 

Doctor  Lidclel,  however,  thinks  that  arterial  thrombosis  may 
result  from  an  excess  of  fibrin,  or  of  white  corpuscles,  in  the 
blood ;  or  from  atheromatous  or  calcareous  change  in  the  coats 
of  the  vessels.f 

I  have  occasionally  seen  a  deposit  of  fibrin  upon  the  internal 
surface  of  the  aorta,  where  roughened  and  fissured  in  the  process 
of  atheromatous  transformation ;  but  in  most  instances  there  has 
been  local  dilatation  of  the  vessel  in  the  seat  of  the  deposit. 

Thrombosis  of  the  veins  usually  depends  upon  phlebitis  in  the 
seat  of  the  clot.  Uterine  phlebitis,  consecutive  to  parturition,  is 
the  most  frequent  cause  of  it;  hence  it  is  usually  exhibited  in  the 

*  Dcutsches  Archiv.  filr  Klinische  Median,  vol.  v.,  p.  207,  summarized  in  The  Dub- 
lin, Quarterly  Journal  of  Medical  Science,  May,  1869,  p.  421. 
t  American  Journal  of  Medical  Science,  J anuary ,  1873. 
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femoral  and  internal  saphena  veins.  This  is  true,  not  only  of  the 
'postpartum  form  of  venous  thrombosis,  but  likewise  of  this  affec- 
tion arising  from  other  causes,  owing  to  the  tendency  to  stasis  in 
the  veins  of  the  lower  limbs,  as  compared  with  the  other  portions 
of  the  body.  These  vessels  are  unfavourably  circumstanced  in 
regard  to  their  circulation,  not  only  by  having  to  sustain  the 
weight  of  the  column  of  blood  in  the  iliac  veins  and  the  inferior 
cava,  and  to  propel  their  contents  against  gravity  in  the  upright 
posture,  but  also  by  the  casual  obstruction  to  which  they  are  liable 
from  pressure  within  the  abdomen,  from  stasis  in  the  lungs,  or  in 
I    the  right  chambers  of  the  heart. 

The  cerebral  sinuses  and  veins  are,  next  after  the  veins  of  the 
lower  extremities,  the  most  liable  to  thrombosis.  This  arises, 
most  probably,  from  the  slowness  and  equability  of  the  circula- 
tion, which  results  from  the  absence  of  direct  atmospheric  pres- 
sure within  the  cranium. 

The  gravity  of  venous  thrombosis  depends  upon  the  danger  of 
consecutive  embolism,  the  seat  of  which,  when  the  systemic  veins 
are  engaged,  is  the  right  side  of  the  heart  and  the  pulmonary 
artery. 

Phlebitic  thrombosis  may  arise,  not  only  from  mechanical  in- 
jury to  the  veins,  and  the  direct  introduction  of  septic  poisons 
into  those  vessels,  as  occurs  in  the  female  after  parturition,  but 
likewise  from  the  operation  of  certain  morbid  agents  developed 
in  the  blood  itself,  or  from  changes  of  its  constitution. 
^  Doctor  Tuckwell  has  recently  published  three  cases  of  phlebi- 
tis, followed  by  embolism  of  the  pulmonary  artery,  in  gouty  sub- 
jects, produced,  as  he  believes,  by  the  operation  of  the  morbific 
element  of  gout  in  the  blood*  Sudden  death  occurred  in  two 
of  these  cases ;  in  one  of  the  latter  the  internal  saphena  and  the 
femoral  veins  of  one  limb  were  found  to  have  been  the  primary 
seat  of  inflammation  and  coagulation ;  the  man,  who  was  gouty, 
was  convalescent  when  he  imprudently  got  out  of  bed,  and,  "  in 
the  act  of  bending  his  thigh  to  get  into  bed,  he  broke  off  a  large 
piece  of  the  clot  in  the  femoral  vein,  which  rushed  into  the  left 
pulmonary  artery,  and  suddenly  deprived  him  of  the  use  of  his 


*  St.  Bartholomew' 8  Hospital  Reports,  vol.  x.,  1874. 
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left  lung,"  the  right  lung  having  been  previously  and  universally 
infarcted,  as  shown  by  the  autopsy.  The  femoral  vein,  the  right 
ventricle  of  the  heart,  and  the  left  pulmonary  artery,  were  occu- 
pied by  separate  portions  of  a  large  cylinder  of  solid  fibrin,  the 
broken  ends  of  which  accurately  fitted  to  one  another.  In  the 
third  case,  typhoid  or  pyemic  symptoms  were  developed,  which 
were  supposed  to  have  arisen  from  blood-poisoning  by  disinte- 
gration of  the  clot ;  the  patient  ultimately  recovered. 

A  case  of  pulmonary  embolism,  consecutive  to  phlebitis  of  the 
internal  saphena  in  a  pregnant  female,  has  been  published  by 
Mr.  Brudenel  Carter.  Improvement  did  not  take  place,  as  usual, 
after  confinement,  and  the  patient  soon  after  died  quite  sud- 
denly.   A  clot  was  found  in  the  pulmonary  artery* 

Doctor  Tuckwellf  also  furnishes,  in  the  same  article,  the  par- 
ticulars of  two  cases  of  chlorotic  venous  thrombosis,  one  in  the 
lower  extremities,  and  the  other  in  the  cerebral  veins  and  the 
sinuses  of  the  dura  mater.  In  the  latter,  which  was  suddenly 
fatal,  nearly  aU  the  sinuses  and  veins  of  the  right  hemisphere 
of  the  cerebrum  were  found  full  of  coagulated  blood ;  extravasa- 
tion and  softening,  to  a  slight  extent,  had  likewise  taken  place. 

A  case  similar  to  that  last  mentioned  has  been  reported  by  Dr. 
Andrew.  J    Severe  and  persistent  headache,  followed  by  coma, 
'  were  the  chief  symptoms  in  both  these  cases. 

I  have  met  with  examples  of  venous  thrombosis  of  the  lower 
limbs  in  the  last  stages  of  pulmonary  phthisis.  The  following  is 
an  example  of  this  kind.    John  B.,  aged  twenty-seven,  a  coal 
heaver,  was  received  into  hospital  in  May,  1869.    He  had  been 
intemperate,  and  five  months  previously  he  was  first  taken  ill. 
When  admitted,  he  was  suffering  from  dyspncea,  with  cough 
and  expectoration.    Both  lungs  exhibited  signs  of  extensive 
tubercular  softening.    A  few  days  after  admittance,  he  com- 
plained of  pain  in  the  calf  of  the  right  leg,  the  limb  became 
swollen,  and  likewise  tender  in  the  course  of  the  femoral 
vein    On  the  9th  the  entire  limb  was  livid,  greatly  swollen 
and  very  tender,  the  femoral  vein  in  Scarpa's  triangle,  was  rigid 
*  Medical  Press  and  Circular,  April  17th,  1872. 
f  Loco  citat. 

%  Reports  of  Pathological  Society  of  London,  vol.  xvi. 
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and  knotty,  whilst  the  femoral  artery  pulsated  strongly  in  the 
same  situation ;  the  temperature  of  the  limb  was  not  de- 
pressed. 

The  man  died  soon  afterwards,  but  without  having  exhibited 
symptoms  of  embolism.  The  right  femoral  vein  was  found  full 
of  decolorized  and  solid  fibrin,  which  was  firmly  attached  to  the 
coats  of  the  vessel  to  the  extent  of  two  inches.  No  other  parts 
were  examined.  In  all  such  cases,  Dr.  Tuckwell  very  properly 
insists  upon  the  necessity  for  rest  and  immobility  in  the  recum- 
bent posture ;  sudden  flexion  of  the  limb  should  be  especially 
avoided. 

Embolism,  or  the  migration  of  clots  within  the  blood-vessels,  is 
a  subject  which  has  been  recently  studied  with  great  earnestness, 
and  has  yielded  most  remarkable  results.  Many  cases  of  sudden 
death,  and  still  more  numerous  examples  of  sudden  hemiplegia 
without  loss  of  consciousness,  and  of  instantaneous  loss  of  vision 
in  one  eye  without  previous  disease  of  the  organ,  which,  under 
the  pathology  of  thirty  years  ago  would  have  been  totally  inex- 
plicable, may  be  now  demonstrably  traced  to  this  accident. 

Professor  Trousseau*  has  assigned  to  Legroux  the  merit  of 
having  been  the  first  to  enunciate  this  doctrine.  To  him  is  due 
the  honour  of  its  revival  only  j  for,  as  shown  by  Dr.  Walshe,  Van 
Swieten  had  anticipated  him  by  more  than  half  a  century.  After 
the  observations  of  Legroux  (1827),  came  those  of  Allibert  (1828), 
Louis  and  Lediberder  (1837),  and  Baron  (1838).f  Virchow  has 
investigated  the  subject  with  his  customary  exhaustiveness,*  but 
the  late  Dr.  Kirkes  was  the  first  to  establish  conclusively  the 
connexion  between  valvular  disease  of  the  heart  and  embolism.§ 
He  published,  in  1852,  three  cases  of  suddenly  developed  hemi- 
plegia consecutive  to  cardiac  disease.  In  aU  three  the  lesion  was 
valvular;  mitral  alone  in  two;  mitral  aortic  and  tricuspid  in 
one.  The  valves,  in  each  of  these  instances,  were  studded  with 
fibrinous  deposits,  in  the  form  of  vegetations  or  flakes.  The 
nnddle  cerebral  artery  of  either  side  was  found  plugged  with 

*  Clinical  Lectures,  Sydenham  Society's  edition,  vol.  iii.,  p.  414. 

t  Walshe,  Diseases  of  tlie  Heart,  fourth  edition,  p.  451. 

t  Froriep'siVewe  Notizen,  1846,  see  p.  910. 

§  Medico- Chiruryical  Transactions,  vol.  xxxv.,  1852. 
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fragments  of  fibrin  in  all  these  cases,  and  the  corpus  striatum 
and  adjacent  portions  of  the  brain  were  softened.  The  renal  and 
splenic  arteries  were  likewise  plugged.  In  a  fourth  case,  a  sac- 
cular aneurism  of  the  left  ventricle  existed ;  the  sac  was  filled 
with  laminated  fibrin,  the  splenic  artery  was  plugged,  and  the 
spleen  and  kidneys  exhibited  patches  of  capillary  infarction. 

Doctor  Bristowe  has  given  the  particulars  of  seven  cases  of? 
nluo-aing  of  the  cerebral  arteries,  in  two  of  which  it  was  due  to 
detachment  of  fibrin  from  diseased  cardiac  valves  * 

Doctor  Hughlings  Jackson  has  published  several  examples  of 
hemiplegia  in  connexion  with  valvular  disease  of  the  heart,  in 
which  he  had  diagnosed  cerebral  embolism,  f 

Of  37  cases  under  Dr.  Hammond's  care,  in  which  cerebral  em- 
bolism had  been  diagnosed,  organic  disease  of  the  heart  existed 
in  all  except  one ;  and  in  7  of  these  cases,  in  which  the  body 
was  examined  after  death,  the  left  middle  cerebral  artery  was 
found  to  be  the  seat  of  an  embolus.} 

From  the  records  of  the  Pathological  Institute  of  Berlin  (1868- 
71),  it  appears  that  emboli  existed  in  29  per  cent,  of  all  the  cases 
of  endocarditis ;  in  two  or  three  instances  they  originated  on  the 
right  side  of  the  heart,  and  produced  infarction  and  abscess  in  the 
lungs,  chiefly  in  the  inferior  lobes  ;  in  26  per  cent,  of  the  cases 
the°emboli  were  derived  from  the  left  side  of  the  heart ;  and  of 
these,  the  mitral  valves  alone  were  found  to  have  been  their 
source  in  the  proportion  of  87  per  cent.,  and  both  the  mitral  and 
the  aortic  valves  in  the  proportion  of  49  per  cent.  The  kidneys 
were  the  seat  of  embolism  in  the  proportion  of  75  per  cent. ;  the 
Veen,  51  per  cent. ;  the  brain,  20  per  cent. ;  the  intestinal  tract 
and  liver,  7  per  cent. ;  the  skin",  5  per  cent. ;  the  spinal  cord,  6. 
per  cent. ;  and  the  thyroid  body  and  the  eye  in  a  somewhat  less- 

proportion.  §  . 

Doctor  Olaf  Page,  of  Valparaiso,  has  published  the  case  oi  a 
young  man,  the  subject  of  organic  disease  at  the  aortic  orifice,  m 
whom  sudden  loss  of  vision  was  found,  on  post  mortem  exanuna- 

*  Transactions  of  Pathological  Society  of  London,  vol.  x. 

t  Clinical  Lectures  and  Reports  of  the  London  Hospital,  vol.  U,  18o4. 

j  A  Treatise  on  the  Diseases  of  the  Nervoios  System,  1871. 

§  Edinburgh  Medical  Journal,  July,  1873. 
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tion,  to  have  been  due  to  embolism  of  the  retinal  artery ;  the  left 
middle  cerebral  artery  was  likewise  plugged.* 

An  example  of  embolism  of  the  right  axillary  artery,  consecutive 
to  thrombosis  of  the  left  auricle  or  ventricle  in  a  chlorotic  female, 
free  from  organic  disease  of  the  heart,  is  given  by  Dr.  Tuckwell  jf 
gangrene  of  the  fingers  took  place,  but  the  patient  recovered. 

Amongst  the  cases  of  valvular  disease  recorded  in  the  preced- 
ing pages  of  this  work,  136  in  number,  13  examples  of  hemi- 
plegia will  be  found  which  were  clearly  of  embolic  origin.  Of 
these,  8  were  on  the  right  side  of  the  body,  and  5  on  the  left ; 
the  mitral  valves  alone  were  the  seat  of  disease  in  7  instances  ; 
both  the  mitral  and  the  aortic  valves,  in  4;  and  the  aortic  valves 
alone,  in  2  cases.  I  have  met  with  only  one  example  (No.  13, 
Table  XII)  of  sudden  loss  of  vision  from  thrombosis,  with  re- 
tinal hasmorrhage.  It  would  thus  appear  that  the  liability  to 
embolic  hemiplegia  is  much  greater  in  connexion  with  mitral 
than  with  aortic  valve  disease.  I  may  add,  that  this  liability 
attains  its  maximum  in  cases  of  mitral  stenosis. 

Plugging  of  the  peripheral  branches  of  the  internal  carotid 
artery,  by  migratory  clots  detached  from  the  valves  of  the  heart 
is  readily  explained  by  reference  to  the  direct  route  of  transit 
which  that  vessel  supplies  for  these  bodies.  Hence,  the  frequent 
implication  of  the  brain  and  the  eye.  It  is,  however,  remarkable 
and  at  present  inexplicable,  that  the  left  hemisphere  of  the  cere- 
brum and  the  left  eye,  should  be  more  frequently  the  seat  of 
hese  lodgments  than  the  right;  yet  so  it  is.  In  my  13  cases, 
the  proportion  of  left  cerebral  thrombosis  to  right  was  as  8  :  5. 

The  middle  cerebral  artery,  being  the  largest  and  the  most 
direct  of  the  terminal  branches  of  the  internal  carotid,  is  most 
frequently  the  seat  of  the  plug;  next,  in  the  order  of  frequency, 
are  the  anterior  cerebral,  and  the -ophthalmic. 

The  mechanical  result  of  plugging  in  the  cerebral  or  retinal 
arteries  is  similar  to  that  exhibited  in  the  lungs  from  embolism 
ol  the  branches  of  the  pulmonary  artery  (p.  910);  namely,  vascu- 
lar engorgement  and  extravasation  on  the  distal  side  of  the  clot* 

*   A  * 

American  Journal  of  Medical  Science,  January,  1874. 
+  Case  7,  loco  citat. 
t  See  Caselll,  p.  942 
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The  gravity  of  the  effects  of  this  local  disorganization  must  be 
necessarily  proportionate  to,  (a)  the  delicacy  of  structure,  (b)  the 
importance  of  function,  and  (c)  the  inadequacy  of  the  collateral 
circulation  of  the  part.  In  the  portion  of  the  brain  usually 
affected  by  an  embolus,  namely,  that  supplied  with  blood  by  the 
middle  cerebral  artery,  and  in  the  retina,  these  three  conditions 
represent  a  maximum  quantity.  Hence,  suspension  and  subse- 
quently loss  of  the  function  of  the  corpus  striatum  and  the  ad- 
jacent portion  of  the  cerebrum,  from  blocking  of  the  middle 
cerebral  artery  ;  hence,  likewise,  similar  results  in  the  eye,  from  i 
embolism  of  the  central  artery  of  the  retina. 

Professor  Trousseau  believed  that  mere  occlusion  of  the  middle 
cerebral  artery  will  not  afford  an  adequate  explanation  of  the 
results  which  are  apparently  connected  with  it,  and  that  the 
pressure  of  the  clot  upon  the  cerebral  substance  must  be  re- 
garded as  an  important  factor*    But  the  position  and  the  mi- 
nuteness of  the  clot  render  the  latter  view  inadmissible,  whilst 
the  absence  of  a  collateral  circulation  in  the  portion  of  brain 
substance  supplied  by  the  middle  cerebral  artery,  as  correctly 
pointed  out  by  the  late  Dr.  Kirkes,  renders  the  changes  consecu- 
tive to  closure  of  this  vessel  quite  intelligible.    Complete  resto- 
ration of  structure  and  of  function  may  take  place  by  early 
disintegration  of  the  plug,  but  experience  shows  that  such  a 
result  is  exceptionaLt  I  nave  witnessed  partial,  but  never  com- 
plete, restoration  of  motion  and  of  vision  in  cases  of  emboli 
hemiplegia  and  amaurosis.    It  is  worthy  of  remark  that  he 
paralysis  resulting  from  cerebral  embolism  affects  motion  only 
sensibility  is  unimpaired,  and  the  paralyzed  limbs  are,  m  many 

C^:^^^s,  due  to  impact! on^of ^vj 
ized  fibrin  in  the  extreme  vessels  of  a  part,  is  usually  attended 
tllessgrave  consequences  than  embolism  of ^he  krger  v.se| 
owina  to  the  very  limited  district  of  tissue  which  i  affects. 
s  most  probable  that  the  occurrence  of  transient  vertigo  and >J 
of  vision,  with  inability  to  maintain  the  erect  PO^ie,  01  eve 
momentary  loss  of  consciousness,  so  ?*^t^t3 
nexion  with  valvular  disease  on  the  left  side  of  the  heart, 

,  ...   „  41  fi  t  See  Case  88,  p.  868. 

*  Opus  citat.,  vol.  m.,  p.  4lo.  i 
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to  capillary  embolism  of  the  brain  by  the  detachment  of  detritus 
from  the  diseased  valves.*  Hemiplegia,  of  greater  or  less  dura- 
tion, accompanied  by  impairment  or  loss  of  speech  and  of  me- 
mory when  the  lesion  is  located  in  the  left  side  of  the  brain,  is 
occasionally  the  result  of  infarction  of  the  cerebral  capillaries  ; 
Case  100  (p.  887)  affords  a  probable  example  of  this  kind. 

Embolism  of  the  pulmonary  artery  and  its  branches  has  been 
already  discussed  in  regard  to  its  pathology  (p.  910).f    The  mi- 
gratory clot  is  derived,  most  frequently,  from  the  right  side  of 
the  heart,  and  is  consecutive  to  cardiac  thrombosis ;  it  is  occa- 
sionally the  result  of  detachment  of  a  clot  from  an  inflamed  vein, 
as  previously  shown  (p.  1023).    The  gravity  of  the  symptoms  of 
pulmonary  embolism  will  depend  upon :  (a)  the  order  of  the  ves- 
sel engaged ;  (6)  the  size  of  the  plug ;  and,  when  the  vessels  of  one 
side  only  are  affected,  (c)  the  actual  state  of  the  opposite  lung  at 
the  moment  of  the  accident.    When  it  arises  from  a  thrombus 
formed  within  the  heart,  the  consecutive  changes  in  the  lungs 
are  usually  localized,  and  of  limited  extent  j  and  the  symp- 
toms are  those  of  pulmonary  apoplexy,  including  heemoptysis. 
Even  in  such  cases,  however,  sudden  death  may  occur  from  in- 
farction of  the  trunk  of  the  pulmonary  artery  and  its  branches 
in  both  lungs.    Cases  124  and  125  afford  examples  of  this  kind. 
The  previous  disease,  in  such  cases,  is  usually  constitutional,  not 
simply  valvular ;  most  frequently  it  is  leucocythsemia. 

When  the  trunk  of  the  pulmonary  artery  is  plugged,  the  im- 
pacted body  is  usually  solid,  and  has  been  moulded  in  one  of  the 
larger  veins,  whence  it  has  been  conveyed  by  the  blood-stream  to 
the  right  side  of  the  heart,  and  into  the  pulmonary  artery.  It 
may  consist,  however,  in  the  extension  of  a  thrombus  from  the 
right  ventricle ;  but,  in  such  case,  it  is  of  more  recent  formation, 
less  firm,  and  rarely  fills  the  vessel.  Coagulation  from  stasis 
soon  takes  place  in  the  branches  of  the  vessel,  and  the  original 
clot,  thus  extended  by  thrombosis,  assumes  a  branched  appear- 
ance corresponding  to  the  ramifications  of  the  pulmonary  artery. 
When  the  main  trunk  of  the  vessel  is  completely  blocked, 

*  See  cases  of  aortic  and  mitral  valve  disease,  passim. 

t  Vide  an  exhaustive  paper  on  this  subject,  by  Dr.  G.  Yeo  in  The  Dublin  Journal 
of  Medical  Science,  for  March,  1875. 
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death  is  very  rapid;  indeed,  almost  instantaneous.  The  patient  is 
seized  with  a  feeling  of  suffocation,  is  greatly  agitated,  and  cries 
out  for  air;  the  chest  heaves,  and  air  freely  enters  the  lungs, 
but  the  blood  is  not  aerated ;  the  right  side  of  the  heart  is  sur- 
charged and  paralysed  by  over  distention,  whilst  the  left  side  is 
empty  and  spasmodically  contracted.  Hence,  death  is  caused 
partly  by  asphyxia  and  partly  by  syncope.  The  veins  are  turgid, 
the  surface  of  the  body  is  livid,  and  bloody  foam  usually  issues 
from  the  mouth  of  the  corpse. 

Doctor  Ormerod  has  recorded  the  case  of  a  girl,  aged  twenty, 
paraplegic,  and  long  bedridden,  who  complained  of  a  queer  feel- 
ing in  her  throat ;  cried  out,  at  intervals,  "  Oh !  my  breath," 
threw  her  arms  about  wildly,  and  died  within  twenty  minutes 
from  the  time  she  first  complained  of  illness* 

When  the  pulmonary  artery  is  but  partially  occluded  by  a  clot, 
the  symptoms  are  less  urgent,  and  less  rapidly  fatal ;  they  closely 
resemble  those  of  the  collapse  of  cholera,  as  remarked  by  Dr.  A. 
Carpenter,  f  Treatment  can  be  of  little  avail  in  these  cases.  In 
examples  of  the  more  urgent  form  of  the  affection,  no  time  is  al- 
lowed for  treatment  of  any  kind ;  whilst  in  cases  less  rapidly 
fatal,  the  administration  of  alkalies,  as  previously  mentioned  (p. 
1022),  affords  the  only  chance  of  alleviation.  Venesection  may 
assist  in  relieving  distention  of  the  right  chambers  of  the  heart, 
but  it  should  be  practised  with  caution,  lest  it  favour  coagula- 
tion by  further  enfeebling  the  heart.  The  two  following  cases  of 
sudden  death  by  pulmonary  embolism  have  come  under  my  notice. 

Case  CXXIV .—History  of  Great  Privation ;  Ancemia,  Stupor, 
and  Debility;  Sivelling  of  the  Tongue  and  Gums,  without 
Salivation  or  Fcetor ;  Leucocythcemia ;  Temporary  Improve- 
ment; Sudden  Death.  Autopsy:  Enlargement  of  Spleen; 
Embolism  of  Pulmonary  Artery,  and  General  Thrombose  oj 
its  Branches  in  both  Lungs. 

George  M.,  aged  twenty-two  years,  was  received  into  hospital, 
November  1st,  1865.    He  was  a  young  man  of  some  education, 

*  London  Medical  Gazette,  vol.  ix.,  p.  788. 
t  Lancet,  September  23rd,  1871. 
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who,  owing  to  family  reverses,  had  passed  through  the  several 
social  grades  of  apothecary's  assistant,  seaman  on  board  a  whaler, 
and  fisherman  on  board  a  smack.  He  had  left  the  latter  employ- 
ment three  weeks  previously,  and,  owing  to  some  cause  which  he 
declined  to  mention,  was  forced  to  seek  shelter  in  an  out-house  at 
Howth,  where,  during  the  interval  of  three  weeks,  he  lay  on  a 
heap  of  straw,  almost  without  food  or  drink. 

When  admitted,  he  was  remarkably  pallid,  with  a  sallow  tint, 
very  drowsy,  but  easily  roused,  and  then  quite  collected,  an- 
swering questions  clearly.  The  body  was  plump,  but  soft  and 
flabby ;  surface  and  extremities  cold ;  pulse  weak,  regular,  and 
90  in  the  minute.  The  stomach  was  extremely  irritable,  retain- 
ing neither  food  nor  medicine,  the  vomited  matter  being  of  a 
bilious  character.  Despite  the  most  careful  examination,  I  failed 
to  detect  any  organic  disease  whatever.  The  treatment  consisted 
in  sedatives,  wine  in  moderate  quantity,  and  liquid  food. 

A  few  clays  before  his  death,  the  tongue,  which  had  been  pre- 
viously pale  and  moist,  became  so  swollen  and  so  tender,  that  he 
could  not  protrude  it,  but  there  was  no  salivation  or  fcetor  of 
breath,  and  he  had  not,'  as  he  averred,  taken  a  particle  of  mercury. 
A  drop  of  blood  taken  from  a  puncture  in  his  finger,  and  examined 
microscopically,  seemed  like  water  stained  with  blood,  the  margin 
of  the  field  of  vision  being  perfectly  limpid  and  uncoloured ;  the 
white  corpuscles  were  greatly  in  excess  of  the  normal  proportion, 
and  nearly  equal  to  the  red  in  number. 

His  condition  seemed  to  improve,  sickness  of  stomach  had 
ceased,  he  took  more  food,  and  slept  better. 

On  the  17th  of  November,  after  returning  to  bed  from  the 
water-closet,  he  was  observed  to  become  suddenly  faint,  and  he 
died  in  the  course  of  a  few  minutes. 

The  body  was  sent  for  dissection  to  the  School  of  Medicine, 
Cecilia-street,  and  was  there  examined.  There  was  a  good  deal 
of  subcutaneous  fat.  The  organs  were  all  sound,  with  the  ex- 
ception of  the  spleen,  which  was  three  times  the  normal  size.  A 
cylinder  of  nearly  uncoloured  fibrin  had  passed  from  the  right 
ventricle  into  the  pulmonary  artery,  which  it  entirely  filled  •  the 
branches  of  this  vessel,  throughout  both  lungs,  were  likewise  oc- 
cupied, but  not  completely  filled,  by  firm  clot  of  a  darker  colour 
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which,  on  slitting  up  the  vessels,  was  removed  entire,  and  found 
to  present  an  arborescent  form.  The  effort  involved  in  the  visit 
to  the  water-closet  was  obviously  the  cause  of  dislodgment  of  the 
clot  from  the  right  ventricle ;  but  of  its  previous  existence,  no 
evidence  was  afforded  by  symptoms. 

Case  CXXV. — Emphysema  of  the  Lungs  with  Bronchitis ;  Pallor; 
Musical  Note  of  Systolic  Rhythm  at  Loxoer  Sternum ;  Sudden 
Death  by  Syncope.  Autopsy:  Heart  Enlarged  and  Fatty; 
Bight  Chambers  Thrombosed,  and  Tricuspid  Valve  Looped  up 
by  a  Band  of  Fibrin ;  Pulmonary  Artery  and  its  Primary  and 
Secondary  Branches  Plugged ;  Congestion  of  Bases  of  Lungs; 
Slight  Thickening  of  Boots  of  Aortic  Valves. 

Thomas  H.,  aged  seventy  years,  a  labourer,  was  admitted  into 
hospital,  March  27th,  1871.  For  many  years  previous  he  had 
been  in  delicate  health,  subject  to  cough  and  dyspnoea. 

At  the  date  of  admittance,  he  was  pale  and  sallow ;  breathing 
somewhat  embarrassed;  pulse  soft,  regular,  and  96  in  the  minute; 
cough,  with  frothy  mucous  expectoration.  Physical  examination 
elicited  evidence  of  pulmonary  emphysema,  with  bronchitis. 
Over  the  lower  part  of  the  sternum,  a  musical  note  was  occa- 
sionally heard  to  accompany  the  first  sound  of  the  heart.  A 
blister  was  applied  to  the  chest,  a  stimulant  expectorant  was 
prescribed,  and  a  few  ounces  of  whiskey  were  allowed  daily. 

On  the  following  morning  (28th)  he  made  a  good  breakfast, 
seemed  in  his  usual  health,  spoke  to  the  patients  who  occupied 
the  adjacent  beds,  and  did  not  complain  of  any  special  feeling  of 
illness.  Within  ten  minutes  of  the  time  when  he  thus  addressed 
the  other  patients,  he  was  heard  to  give  a  slight  moan,  and  a  few 
minutes  afterwards,  was  found  by  the  Sister  on  duty  in  the  ward, 
lying  across  the  bed,  and  all  but  lifeless ;  in  the  course  of  a  lew 
minutes  more  he  died  without  a  struggle. 

The  resident  pupil  on  duty,  the  late  Mr.  Curran,  who  witnessed 
his  death,  reported  to  me,  that  during  the  last  moments  ot  W 
life  the  man  was  pale,  and  that  death  occurred  apparently  oj 

S^nPexamination  of  the  body,  the  lungs  were  found  to  be  em- 
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physematous ;  the  bronchial  glands  were  enlarged,  of  dark  colour, 
and  cartilaginous  density.  The  bases  of  the  lungs  were  con- 
gested, and  the  bronchial  membrane  throughout  was  of  a  morone 
tint.  The  primary  and  secondary  branches  of  the  pulmonary 
artery  were  nearly  filled  with  dark  brittle  coagulum. 

The  heart  was  somewhat  enlarged,  fatty  on  the  surface,  and 
exhibited  a  large  "milk  spot"  on  the  anterior  surface  of  the  right 
ventricle.  A  mass  of  nearly  decolorized  fibrin,  of  the  size  and 
figure  of  a  filbert,  occupied  the  right  auricular  appendix,  whence 
a  thick  band  extended  into  the  ventricle,  looping  up,  in  its  pas- 
sage, the  anterior  segment  of  the  tricuspid  valve,  and  establish- 
ing a  connexion  with  a  net-work  of  dense  yellow  fibrin  which 
was  entangled  amongst  the  fleshy  columns  of  the  right  ventricle. 
A  large  dark  clot  occupied  the  pulmonary  artery,  and  extended, 
as  above  stated,  into  its  primary  and  secondary  branches. 

The  left  ventricle  was  thick  and  somewhat  dilated,  and  Con- 
tained a  mass  of  dark  clotted  blood.  Both  the  mitral  and  the 
aortic  valves  were  competent,  but  the  roots  of  the  latter,  at  their 
junction,  were  hard  and  spiculated  in  two  situations. 

The  structure  of  the  heart  was  in  the  granular  stage  of  fatty 
degeneration.  The  existence  of  a  musical  note,  accompanying 
the  first  sound  at  the  lower  part  of  the  sternum  on  the  27th,  may 
be  accepted  as  showing  that,  even  then,  coagula  had  been  already 
formed  on  the  right  side  of  the  heart.  The  clot  in.  the  pulmonary 
artery  was  of  a  darker  colour  than  that  in  the  ventricle ;  never- 
theless, it  is  more  than  probable  that  it  had  been  formed  in  the 
ventricle,  whence  it  was  suddenly  dislodged,  and  impacted  in  the 
pulmonary  artery.  This  hypothesis  can  alone  supply  a  rational 
explanation  of  the  sudden  death.  Dark  coagula  are  not  unusual 
in  connexion  with  retiform  thrombosis  in  the  right  chambers  of 
the  heart ;  they  are  of  more  recent  formation,  less  dense,  and 
more  loosely  connected  with  the  walls  of  the  ventricle ;  hence 
they  are  more  readily  detached. 


CHAPTER  IX. 


NEUROSES  OF  THE  HEART. 

Neurosis,  a  term  by  which  is  implied  derangement  of  innerva- 
tion without  structural  disease  of  the  heart,  may  consist  in  exces- 
sive or  defective  nervous  activity  of  the.  organ.  To  the  former 
category  belong  hysterical,  dyspeptic,  and  gouty  palpitation ;  and 
to  the  latter,  palpitation  from  anaemia,  chlorosis,  and  nervous 
exhaustion,  cardiac  asthma,  angina  pectoris,  and  exophthalmic 
goitre.*  Hysterical  palpitation  requires  no  special  notice ;  it  is 
characterized  by  the  usual  hysterical  accompaniments.  Palpita- 
tion arising  from  latent  gout,  or  dependent  iipon  the  gouty  dia- 
thesis, is  characterized  by  flatulence,  acidity  of  stomach,  and  the 
presence  of  lithates  in  the  urine;  it  is  amenable  to  remedies 
usually  successful  in  the  treatment  of  developed  gout. 

Case  126  (p.  1037)  affords  a  good  example  of  this  form  of  the 
affection,  and  shows  the  benefit  derivable  from  the  treatment  just 
indicated.  The  palpitation  of  anaemia  and  of  chlorosis  is  readily 
distinguished  by  its  associations,  by  which,  likewise,  an  appropri- 
ate line  of  treatment  is  indicated.  The  derangement  of  the  heart's 
rhythm,  due  to  nervous  exhaustion,  and  implied  in  the  designa- 
tion "  irritable  heart,"  f  includes  not  only  palpitation  from  trivial 
excitement,  physical  or  moral,  but  likewise  sudden  and  extreme 
variations  in  the  rate  of  the  heart's  action  from  purely  emotional 
causes.  Onanism,  and  the  excessive  use  of  tea  and  tobacco,  are 
the  ordinary  causes  of  rhythmical  derangement  of  this  kind.  Da 
Costa,  however,  has  witnessed  it,  in  numerous  instances,  in  the 
persons  of  soldiers  long  exposed  to  anxious  and  fatiguing  duty  in 
the  field  during  the  late  American  war.  In  all  such  cases  the 
left  ventricle  is  in  some  degree  dilated,  from  the  twofold  cause  of 

*  Palpitation  has  been  already  referred  to  at  p.  161. 

t  Toner  Lectures  (No.  3),  by  J.  M.  Da  Costa,  Washington,  1874  ;  and  Irish 
Hospital  Gazette,  December  15th,  1874. 
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malnutrition  and  over-action,  and,  not  ^infrequently,  a  systolic 
murmur  of  adynamic  origin  exists  at  the  apex.* 

The  following  example  of  neurosis,  from  the  frequent  use  of 
strong  tea,  has  come  under  my  notice.  Two  brothers,  engaged 
in  the  tea  trade,  whose  duty  as  "  tea-tasters"  required  them  every 
day  to  sip  strong  infusions  of  different  samples  of  the  article, 
became  pallid  and  nervous ;  the  pulse  became  rapid  under  the 
most  trivial  excitement ;  the  heart  beat  tumultuously ;  there  was 
dizziness,  and  occasional  inability  to  maintain  the  erect  posture 
without  support,  accompanied  by  a  tendency  to  fall  backwards 
when  the  head  was  raised.  Under  a  short  course  of  treatment 
with  quinine  and  strychnine,  whilst  giving  up  the  use  of  tea  at 
their  meals,  and  carefully  avoiding  to  swallow  any  portion  whilst 
tasting  it  in  their  daily  avocations,  these  gentlemen  were  quickly 
relieved  from  the  symptoms  above  described. 

The  discontinuance  of  the  habit  of  onanism,  the  use  of  bro- 
mide of  potassium  thrice  daily,  in  doses  of  grs.  xv,  and  cold 
showers,  rarely  fail  to  arrest  the  palpitation  from  sexual  abuse, 
and  if  the  disease  be  not  inveterate,  to  effect  a  rapid  cure.  Iron 
and  quinine  are  sometimes  required  in  the  after-treatment  of 
such  cases ;  these  agents  are  especially  indicated  where  an  ady- 
namic murmur  exists  at  the  apex  of  the  heart. 

I  recently  witnessed,  in  the  person  of  a  young  man,  aged 
nineteen,  a  remarkable  example  of  functional  derangement  of  the 
heart  from  nervous  exhaustion  and  excitement  combined.  He 
had  been  reading  for  a  competitive  examination,  and  had,  within 
a  few  hours  previously,  received  the  intelligence  of  his  having 
obtained  the  first  place.  When  he  called  on  me  for  the  purpose 
of  obtaining  a  certificate  of  health  for  the  Civil  Service,  he  was 
returning  home  from  the  school  where  he  had  been  educated,  after 
announcing  his  success,  and  receiving  an  ovation  from  his  fel- 
low-students. He  was  pale  and  fidgety;  the  pulse  was  150,  and 
intermittent ;  the  impulse  of  the  heart  was  strong  and  abrupt, 
and  accompanied  at  the  apex  by  a  very  distinct  thrill,  whilst  the 
sounds  were  sharp  and  loud.  I  directed  him  to  return  in  the 
course  of  the  day,  after  he  had  taken  a  walk  and  some  refresh- 


*  See  pp.  282  and  568. 
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ment.  On  his  second  visit,  two  hours  later,  the  pulse  was  80 
and  free  from  intermissions ;  the  action  and  sounds  of  the  heart 
were  normal,  and  fremitus  no  longer  existed. 

Professor  Laycock  thinks  that  extreme  nervous  excitability  of 
the  heart,  such  as  that  exhibited  in  the  preceding  case,  is  pre- 
monitory of  organic  disease  ;*  I  cannot  agree  with  him  in  this 
opinion. 

The  subjoined  tracing,  though  not  exhibiting  irregularity, 
shows  the  character  of  the  pulse  in  some  cases  of  irritable 
heart. 


Fig.  LXV11 
Irritable  heart,  with  anaemia  (Meehau). 
Tracing  taken  June,  1873. 

Cardiac  asthma  is  a  peculiar  form  of  dyspnoea,  of  an  intermit- 
tent character,  and  dependent  upon  organic,  and  most  frequently, 
valvular  disease  of  the  heart.  It  is  characterized  by  restlessness 
and  agitation,  craving  for  air,  quick  and  deep  respiration,  conges- 
tion of  the  face,  palpitation,  and  increased  rapidity  of  pulse.  In 
those  who  are  subject  to  it,  the  paroxysm  is  readily  induced  by 
physical  or  mental  excitement.  It  depends  upon  temporary  de- 
rangement of  balance  between  the  circulatory  and  respiratory, 
functions,  consequent  upon  instability  of  cardiac  innervation.  I 
have  most  frequently  witnessed  it  in  connexion  with  disease  ol 
the  aortic  valves  and  aorta. f 

In  the  following  case,  however,  there  was  no  valvular  disease, 
whilst  undeveloped  gout  was  obviously  the  cause  of  the  parox- 
ysmal seizures. 

*  Dublin  Journal  of  Medical  Science,  July,  1873.  mo«qi8' 
+  See  Case  80,  p.  858  ;  Case  87,  p.  866  ;  Case  101,p.  889  ;  Case  102,  p.  918 , 

and  Case  106,  p.  927. 
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Case  CXXVI. — Paroxysms  of  Dyspnoea,  with  Palpitation  and 
Flatulence,  in  Connexion  with  Undeveloped  Gout.  Recovery. 

Mr.  E.,  aged  fifty  years,  superintendent  of  a  large  mercantile 
establishment,  consulted  me  on  the  12th  of  January,  1870.  Three 
years  previously  he  had  experienced  his  first  symptoms,  in  Paris. 
He  was  anxious  looking,  haggard,  and  somewhat  excited  by  his 
visit  to  me.  Pulse  102,  and  weak  but  regular;  apex-beat  in 
nipple-line ;  sounds,  especially  the  first,  rather  clear,  but  unac- 
companied by  thrill  or  murmur.  Family  gouty ;  has  been  him- 
self repeatedly  threatened  with  gout  on  taking  malt  drinks  ; 
urine  deposits  a  lateritious  sediment.  He  is  occasionally,  towards 
morning,  suddenly  awakened  from  sleep  by  a  feeling  of  great 
oppression  of  the  chest,  with  palpitation,  which  obliges  him  to 
start  up,  raise  his  arms,  and  struggle  for  breath.  The  paroxysm 
lasts  about  five  minutes,  after  which  he  has  complete  relief.  Has 
been  taking  brandy  rather  freely  to  relieve  these  symptoms. 
Moderate  exercise  agrees  with  him;  he  is  subject  to  flatulence, 
and  is  relieved  by  eructation ;  bowels  regular.  To  have  light 
nutritious  diet,  and  a  moderate  allowance  of  claret,  but  no 
brandy ;  and  at  night,  a  draught  containing  1T1_xx  of  liquor  of 
the  hydrochlorate  of  morphia,  with  TTJJj  of  hydrocyanic  acid,  and 
l\x  of  chlorodyne,  in  an  ounce  of  water. 

On  the  night  of  the  16th  he  had  the  premonitory  sensation  of 
a  fit,  which  he  managed  to  ward  off  by  "  shaking  himself  up." 
This  feeling  recurred  five  times  in  succession  on  going  to  sleep, 
and  on  each  occasion  he  succeeded  in  averting  a  fit  by  the 
manoeuvre  just  described.  He  ultimately  fell  asleep  after  taking 
some  brandy  and  solid  food. 

17th.  Pulse  full,  regular,  96 ;  urine  clouded,  and  acid.  To 
have  a  belladonna  plaster  to  precordium,  and  every  morning  a 
pill  composed  of  aromatic  powder  and  mercurial  pill,  of  each  grs. 
ij,  with  gr.  j  of  the  acid  extract  of  colchicum.  A  draught,  con- 
sisting of  tincture  of  Indian  hemp,  n\xv,  hydrocyanic  acid,  ffUj, 
and  chloric  ether,  H]_x  in  an  ounce  of  water,  to  be  taken  at  night, 
if  necessary ;  and  Vichy  water  (L'H6pital)  in  the  course  of  the  day. 

21st.    Pills  act  twice  daily  ;  urine  now  clear ;  has  had  only 
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one  slight  paroxysm  since  last  report.  To  continue  pills  and 
Vichy  water. 

February  2nd.  Much  improved.  No  recurrence  of  dyspnoea 
or  palpitation.  Pulse  72,  regular.  Urine  clear.  Slight  muscu- 
lar pains  in  thighs  and  upper  arms  ;  but,  with  this  exception,  he 
regards  himself  as  well. 

The  group  of  symptoms  implied  by  the  designation  angina 
pectoris  has  been  long  familiar  to  clinical  observers,  at  least  in 
general  outline.  Typical  examples  may  be  found  recorded  by 
Morgagni.*  Heberden,  however,  was  the  first  who  employed 
the  name  "  angina  pectoris,"  and  gave  a  special  individuality  to 
the  symptoms  included  under  it,  by  presenting  them  in  a  collec- 
tive form,  and  connecting  them,  theoretically,  with  a  particular 
morbid  condition  which  he  designated  "spasm"  (distention).f 
He  does  not  indicate  precisely  the  seat  of  assumed  "  spasm," 
which,  a  few  years  later,  was  localized  in  the  heart  by  Macbride.J 
Shortly  after  the  publication  of  Heberden's  memoir,  an  anony- 
mous correspondent,  who  identified  the  disease  in  his  own  per- 
son, by  means  of  the  description  given  of  the  symptoms  by 
Heberden,  presented  him  with  a  graphic  sketch  of  his  own  case, 
dwelling  especially  upon  the  substernal  pain,  shooting  across  the 
chest  and  down  the  arms  as  far  as  the  elbows,  and  the  accom- 
panying dyspnoea,  during  the  paroxysm.  He  bequeathed  his 
body  to  Heberden  for  examination  after  his  death,  which  took 
place  in  one  of  these  attacks  ;  the  body  was  examined  by  J ohn 
Hunter.  The  only  lesion  discovered  was  slight  ossification  at 
the  root  of  the  aorta. 

Dr.  Fothergill's  paper  was,  after  Heberden's,  the  next  contri- 
bution on  the  subject.§ 

Doctor  Wall,  of  Worcester,  communicated  to  Heberden  the 
particulars  of  a  case  of  angina  pectoris  which  had  been  under 
his  observation.    After  death,  the  heart  was  found  to  be  fatty, 

*  De  Sedibus  et  Causis  Morborum,  liber  ii. 

t  Medical  Transactions,  No.  VI.,  vol.  ii.,  July,  1768.  See  also  Commentaries  m 
the  History  and  Cause  of  Diseases,  1802. 

%  Medical  Observations  and  Inquiries,  vol.  vi.,  1778. 
§  Ibid.,  vol.  v.,  1773. 
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the  aorta  was  dilated  and  atheromatous,  and  the  aortic  valves 
were  ossified.* 

Doctor  Butter  published  a  special  work  on  this  subject,!  in 
which  he  endeavoured  to  show  that  angina  pectoris  is  a  manifes- 
tation of  gout,  often  ceasing  entirely  with  a  fit  of  that  disease. 

Eight  years  later,  Dr.  Parry's  well  known  treatise  appeared,]: 
and  contained  the  best  exposition  of  the  subject  presented  up  to 
that  date.  Dr.  Parry,  having  reference  to  the  two  most  prominent 
symptoms  of  the  affection,  namely,  faintness,  and  painful  con- 
striction of  the  chest,  named  it  syncope  anginosa.  He  adopted 
the  view  first  propounded  by  the  celebrated  Edward  Jenner,  of 
the  dependence  of  angina  pectoris  upon  ossification  of  the  coro- 
nary arteries,  regarding  calcareous  change  with  dilatation  of  .the 
aorta,  and  enlargement  of  the  heart,  as  subordinate  causes,  and 
attributing  the  attendant  pain  to  accumulation  of  blood  in  the 
heart  and  large  vessels.  He  admitted  that  gouty  patients  are 
the  most  liable  to  attack,  but  considered  that  organic  disease  ot 
the  heart,  so  commonly  associated  with  chronic  gout,  was  the 
cause  of  this  proclivity. 

It  is  unnecessary  to  enumerate  the  several  memoirs  which 
have  been  since  written  to  illustrate  the  subject  of  angina  pec- 
toris. Many  of  these  will  be  necessarily  referred  to  in  the 
sequel. 

M.  Jaccoud§  divides  angina  pectoris  into  true  and  false,  after 
Lartique.  The  true  form,  according  to  him,  may  be  idiopathic 
or  primary,  or  it  may  be  symptomatic.  It  may  be  doubted,  how- 
ever, that  angina  pectoris  is  ever  strictly  primary,  except  in  the 
few  instances  in  which  it  is  the  only  actual  indication  of  gout. 
Trousseau,  indeed,  held  that  in  many  cases  it  is  nothing  else 
than  "  partial  epilepsy,"  or  "  epileptic  neuralgia."  ||  But  few,  I 
apprehend,  will  adopt  this  view.  He  admitted,  also,  that  it  may 
arise  from  gout  or  rheumatism. 

In  the  great  majority  of  examples  of  angina  pectoris,  organic 

*  Medical  Transactions,  vol.  iii.,  1785. 

t  A  Treatise  on  the  Disease  commonly  called  Angina  Pectoris,  1791. 

X  An  Inquiry  into  the  Symptoms  and  Causes  of  the  Syncope  Anginosa,  London 
1799* 

§  Dictionnaire  de  Midecine  et  de  Chirurgie,  vol.  ii. 

II  Clinical  Medicine,  Sydenham  Society's  Edition,  vol.  i.,  p.  65. 
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disease  of  the  heart  is  clearly  revealed  by  physical  evidence,  and 
in  a  still  larger  percentage  of  cases,  post  mortem  examination 
would  demonstrate  its  presence.  Valvular  disease,  which,  in 
cases  of  angina  pectoris,  is  most  frequently  aortic,  and  likewise 
dilatation  and  atheromatous  change  of  the  aorta  above  the 
valves,  may  be  detected  by  physical  examination.  Not  so,  how- 
ever, in  some  instances,  fatty  degeneration  of  the  heart ;  but  the 
symptoms  indicative  of  this  condition  are  usually  so  well  pro- 
nounced in  the  exceptional  cases,  as  to  supplement  the  want  of 
physical  signs,  and  leave  very  little  doubt  as  to  the  existence 
of  fatty  change  of  the  heart. 

Aneurism  of  the  aorta  has  been  occasionally  met  with  in  con- 
nexion with  angina  pectoris  ;  but,  as  most  cases  of  aneurism  have 
not  been  associated  with  angina  pectoris,  and  as  the  latter  is  by 
no  means  a  characteristic  sign  of  the  former  disease,  the  associa- 
tion must  be  regarded  as  a  coincidence.  Calcification  of  the 
aorta  and  of  the  coronary  arteries,  and  fatty  degeneration  of  the 
heart,  so  frequently  witnessed  in  connexion  both  with  aneurism 
and  angina  pectoris,  may  serve  to  explain  the  coincidence.  It 
may  be  useful  here,  as  exhibiting  the  unsettled  state  of  opinion 
with  reference  to  the  pathogeny  of  angina  pectoris,  to  summarize 
the  views  held  as  to  its  cause. 

(a)  Spasm  (distention) ;  Heberden. 

(6)  Spasm  of  the  heart ;  Macbride,  Latham. 

(c)  Calcification  of  the  coronary  arteries ;  J enner,  Parry. 

(d)  Spasm  of  the  heart,  and  pressure  of  the  cardiac  nerves 

against  calcified  coronary  arteries  ;  Sir  Everard  Home. 

(e)  Neuralgia  located  in  the  pneumogastric,  sympathetic,  and 

brachial  nerves ;  Desportes,  Laennec,  Piorry,  Flint,  J ac- 
coud. 

(/)  Nervous  and  spasmodic  affection  arising  from  gout;  Butter, 
MacQueen,  Johnston,  and  Blackall. 

(g)  Hyperesthesia  of  the  cardiac  plexus ;  Eomberg* 

(h)  Hypercinesis,  with  hyperesthesia ;  Bamberger,  f 

It  is,  I  think,  essentially  a  neurosis ;  engaging  primarily,  in 
most  instances,  the  cardiac  plexus,  whence  it  is  reflected  through 


*  On  the  authority  of  Niemeyer. 


t  Ibid. 
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the  sympathetic  to  the  spinal  nerves,  and  occasionally  through  the 
pneumogastric  to  the  oesophageal  plexus.  It  is,  in  short,  a  cardi- 
algia  of  the  most  aggravated  character,  which  may  or  may  not  be 
associated  with  organic  disease  of  the  heart.  But  in  the  great 
majority  of  cases,  it  is  so  associated.  Of  19  cases  of  angina  pec- 
toris collected  from  the  Transactions  of  the  Pathological  Society  of 
London,  by  Dr.  J.  W.  Ogle,*  the  coronary  arteries  were  calcified 
in  12 ;  the  heart  was  fatty  in  12 ;  the  aorta  was  atheromatous  in 
10,  and  valvular  disease  existed  in  6  cases.  Grave  structural 
changes  of  the  aortic  and  cardiac  plexuses  have  been  found  by 
Lancereaux.-f- 

The  occurrence  of  death  during  a  paroxysm  must  be  attri- 
buted to  syncope  from  excessive  pain  in  a  vital  organ,  weak- 
ened by  disease.  Out  of  13  cases  of  angina  pectoris  reported 
by  Dr.  Ogle,  in  which  post  mortem^  examination  showed  the 
existence  of  atheroma  of  the  aorta,  with  partial  or  complete 
occlusion  of  one  or  both  coronary  arteries  by  calcareous  matter, 
or  by  fibrin,  sudden  death  occurred  in  11  instances,  and  in  3  of 
these  the  heart  was  in  a  state  of  fatty  degeneration.  Hence,  I 
regard  the  designation  "syncope  anginosa,"§  as  most  appro- 
priate. 

I  cannot  look  upon  angina  pectoris  as  necessarily  fatal.  In 
the  primary  form  it  certainly  should  not  be  so  regarded ;  but  the 
cases  in  which  it  is  primary  are  comparatively  few.  The  mor- 
tality of  the  disease  is  clue  rather  to  its  usual  associations,  or- 
ganic disease  of  the  heart  or  aorta,  than  to  its  essential  gravity. 
Flint  has  reported  several  cases  in  which,  after  repeated  attacks, 
the  patients  were  exempt  from  the  affection  for  many  years.||  I 
have  met  with  a  few  cases  of  the  same  kind.  Case  44,  p.  647, 
and  Case  93,  p.  876,  may  be  referred  to  as  examples. 

The  immediate  cause  of  the  paroxysms  is,  most  frequently, 
quick  walking  soon  after  meals,  the  ascent  of  an  acclivity,  move- 
ment against  the  wind,  or  emotional  excitement,  especially 

*  British  and  Foreign  Medico- Chirurgical  Review,  No.  92,  October,  1870,  p.  449. 

I  Gazette  Mtdkale,  1867,  p.  432. 
+  Loco  citat. 

§  Parry. 

II  Diseases  of  the  Heart,  second  edition,  1870. 
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anger.    The  patient  then  suddenly  feels  an  excruciating  pain 
of  a  constrictive  character  shooting  across  the  chest  at  the  level 
of  the  middle  or  lower  portion  of  the  sternum,  and  extending 
down  one  or  both  arms,  most  frequently  the  left ;  it  not  unfre- 
quently  radiates  to  the  shoulders  and  back  of  the  neck,  round 
the  chest  in  the  course  of  the  thoracic  and  intercostal  nerves, 
and  over  the  abdomen  and  groins,  following  the  course  of  the 
branches  of  the  lumbar  plexus.    The  sufferer  is  forced  to  stand 
still  and  seek  support,  has  a  feeling  of  impending  death,  looks 
pale,  haggard,  and  greatly  alarmed,  and  fears  to  breathe  lest  he 
aggravate  his  pain.    The  pidse  usually  maintains  its  normal  rate 
and  volume,  but  exhibits  occasional  intermissions  ;  it  may,  how- 
ever, be  very  slow  or  very  rapid  during  the  paroxysm.    There  is 
no  palpitation,  and  air  freely  enters  the  lungs  when  the  patient 
essays  to  breathe.    After  a  period  of  a  few  seconds,  or  a  few  mi- 
nutes, the  paroxysm  ends  quite  as  suddenly  as  it  commenced,  and 
generally  with  eructation  of  flatus.    The  patient  is  then  in  his 
normal  condition,  but  is  puzzled  as  to  the  nature  of  his  attack, 
and  alarmed  at  the  prospect  of  its  recurrence.    I  have  known 
spasm  of  the  oesophagus,  as  indicated  by  globus,  to  characterize 
the  earlier  invasions  of  the  disease.    Sighing  is  usually  a  con- 
comitant symptom,  whilst  the  posture  assumed  by  the  patient 
may  vary  from  the  erect  to  the  bent.    The  intervals  between 
these  seizures  are  of  uncertain  length,  and  depend,  in  a  great  de- 
cree, upon  the  habits  and  temperament  of  the  patient.    At  first 
they  are  usuaUy  considerable,  varying  from  days  to  months,  or 
even  years.    I  have  known  a  gentleman  to  suffer  only  one  at- 
tack, now  many  years  ago.  He  is  at  present  in  excellent  health ; 
but  in  Ms  case  gout,  of  which  he  subsequently  had  repeated 
fits  was  the  only  assignable  cause,  and  his  immunity  smce  that 
date  is  due  to  his  active  habits  and  caution  as  to  food  and  drink. 

Unfortunately,  however,  the  fits  usually  recur  with  progres- 
sively increasing  frequency;  they  are  likewise  more  severe  and 
protracted  in  the  progress  of  the  case;  and  towards  its  termi- 
nation several  may  occur  within  the  twenty-four  hours,  being 
provoked  by  the  slightest  movement  or  chill,  even  that  involved 
in  getting  into  or  out  of  bed. 

*  See  Case  128. 
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The  disease  may  be  fatal  within  a  fortnight  after  the  first 
seizure,  or  even  in  the  first  attack.*  The  celebrated  Dr.  Arnold, 
of  Rugby,  died  in  less  than  three  hours  from  a  primary  invasion 
of  angina  pectoris.-f- 

Genuine  angina  pectoris  may  be  distinguished  from  the  less 
grave  affections,  cardiac  and  spasmodic  asthma,  by  the  presence 
of  the  characteristic  substernal  pain,  and  by  the  absence  of  quick, 
laboured,  and  sonorous  respiration,  craving  for  air,  agitation  of 
the  body,  palpitation,  and  rapidity  of  pulse.  In  the  cardiac 
form,  asthma  is  further  characterized  by  engorgement  of  the  cer- 
vical veins,  congestion  of  the  face,  and  by  the  signs  of  distention 
of  the  right  side  of  the  heart.  Laennec  obviously  failed  to  draw 
this  distinction,  hence  the  less  grave  aspect  which  angina  pec- 
toris presented  to  him. 

According  to  Pinel,  angina  pectoris  is  more  common  in  winter 
than  in  summer  ;|  a  difference  which  is  probably  due  to  the  un- 
favourable effect  of  cold  upon  the  surface  of  the  body.  It  would 
seem  that  England  enjoys  an  unenviable  distinction  above  all 
other  countries  by  the  prevalence  of  the  disease  amongst  its  pop- 
ulation. The  rich  are  certainly  more  liable  than  the  poor,  and 
preeminently  those  of  high  intellect  and  anxious  temperament. 
The  male  is  more  frequently  affected  than  the  female  sex.  Of 
88  cases  collected  by  Sir  John  Forbes,  only  8  occurred  amongst 
females.  §  The  age  of  the  persons  attacked  is  rarely  under  forty- 
five. 

Angina  pectoris  is  a  comparatively  rare  affection.  I  have 
met  with  only  6  genuine  examples.  In  3  of  these  the  disease 
was  connected  with  latent  gout,  in  2  with  fatty  disease  of  the 
heart,  and  there  was  no  organic  lesion  in  one  instance.  As  to 
the  association  of  angina  pectoris  with  valvular  disease,  I  will 
only  remark,  that  out  of  a  total  of  136  cases  of  valvular  lesion 
recorded  in  my  notes,  angina  pectoris  was  present  in  3  only. 

Of  188  cases  of  organic  disease  of  the  heart,  noted  from 
personal  observation  by  Flint,  only  8  exhibited  angina  pectoris. 

*  Latham  on  the  Diseases  of  the  Heart,  vol.  ii.,  Lectures  xxxvii.,  xxxviii. 

t  See  his  lite,  by  Dean  Stanley. 

%  J accoud,  loco  citat. 

§  Cyclopcedia  oj  Practical  Medicine. 
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The  prognosis  is  eminently  grave,  even  in  the  most  favourable 
cases,  owing  to  the  possibility  of  latent  organic  disease  of  the 
heart  or  aorta;  but  where  undeveloped  gout  is,  presumably,' the 
only  cause  in  operation,  a  less  unfavourable  prognosis  may  be 
given.  Where  organic  disease  of  the  heart,  or  the  aorta  mani- 
festly exists,  no  hope  of  recovery  can  be  entertained,  although 
life  may,  even  in  such  cases,  be  prolonged  for  years. 

TJie  treatment  of  the  disease  resolves  itself  into  that  which  is 
proper  during  the  paroxysm,  and  that  which  should  be  pursued 
in  the  intervals  with  a  view  to  averting  its  recurrence. 

The  treatment  of  a  patient  in  a  paroxysm  of  angina  pectoris 
should  be  regulated  by  the  most  urgent  symptoms  present.  If, 
in  any  degree,  venous  turgescence  were  exhibited,  I  would  not 
hesitate  to  draw  blood  by  venesection,  or  by  cupping  at  the  pre- 
cordium,  to  the  amount  of  four  or  five  ounces.    I  should  expect 
that  a  weak  and  intermittent  pulse,  associated  with  superficial 
congestion,  wovdd  expand  and  become  steady  under  partial  ab- 
straction of  blood,  owing  to  the  relief  thereby  given  to  the  dis- 
tended right  ventricle.    Both  Trousseau  and  Jaccoud  object  to 
blood-letting  in  this  disease  under  any  circumstances,  but,  as  I 
believe,  on  insufficient  grounds.    Where  pallor  without  conges- 
tion characterizes  the  superficial  surface,  as  is  usually  the  case, 
dry-cupping  over  the  heart,  followed  by  a  sinapism  or  a  stimu- 
lant embrocation,  would  be  more  appropriate.    If  pain  were  the 
prominent  symptom,  opium  with  ether  shoidd  be  given  at  the 
same  time,  3ss  to  Sj  of  Hoffman's  anodyne  with  Rxxx  of  the 
liquid  extract  of  opium.    Sulphuric  ether,  given  by  inhalation, 
to  the  amount  of  3iij  to  3iv,  might  be  substituted  for  the  pre- 
ceding, or,  better  still,  the  nitrite  of  amyl,  from  TT\.v  to  nix 
which,  in  many  cases,  promptly  arrests  the  paroxysm  *    The  in- 
halation of  nitrite  of  amyl  is  not,  however,  free  from  danger,  and 
should  be  administered  with  great  caution,  especially  where  01- 
aanic  disease  of  the  heart  or  aorta  is  known  to  exist.    Dr.  Haci- 
don  mentions  two  cases  in  which  the  most  alarming  symptoms, 

*  Vide  a  most  interesting  report  of  Ms  own  case  by  Dr.  Hemes  Madd^  Pe- 
titioner, December,  1872;  see  also  Lauder  Brunton,  Lancet,  Ju 37  b 186^ 
^^Practitioner,  September,  1369  ;  Wilks, 

C.  Wood,  American  Journal  of  the  Medical  Sciences,  October,  18/1  ,  and  Haa 
Edinburgh  Medical  Journal,  July,  1870. 
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including  stoppage  of  the  heart's  action  and  general  congestion, 
followed  its  use.  In  view,  however,  of  the  not  improbable  ex- 
istence of  fatty  disease  of  the  heart,  it  would  be  in  the  highest 
degree  imprudent  to  venture  upon  the  administration  of  chloro- 
form. I  cannot  agree  in  the  opinion  expressed  by  Niemeyer, 
that  opiates  and  other  narcotics  are  to  be  avoided.*  On  the  con- 
trary,the  hypodermic  injection  of  morphia,  or  of  atropia,  is  often 
followed  by  great  relief. 

Where  faintness  is  the  principal  symptom  exhibited,  brandy 
should  be  freely  given  till  reaction  has  been  induced.  Warmth 
should  be,  at  the  same  time,  applied  to  the  feet,  and  the  best 
form  in  which  to  apply  it  is  that  of  a  warm  mustard  foot  bath. 
In  the  last  mentioned  cases,  viz.,  where  great  debility  is  the  chief 
characteristic  of  the  paroxysm,  Duchenne  and  Aran  have  suc- 
cessfully practised  electrization  of  the  left  side  of  the  thorax. 
Both  these  physicians  have  reported  examples  of  apparently 
complete  cure  effected  by  electricity  so  applied,  f  Eulenburg,  of 
Berlin,  has  likewise  had  some  success  with  electricity ;  he  pre- 
fers the  constant  current  (up  to  30  elements  of  Siemen's),  the 
positive  pole  being  applied  to  the  sternum  by  means  of  a  broad 
plate,  and  the  negative  in  the  situation  of  the  sympathetic 
chains  in  the  neck.  The  cases  best  adapted  for  the  use  of  elec- 
tricity are,  he  thinks,  those  which  exhibit  irritation  of  the  excito- 
motor  or  the  vaso-motor  centre,  as  shown  by  small  and  hard 
pulse,  and  more  or  less  excitement  of  the  heart.J 

In  the  treatment  of  the  patient  during  the  interval  between 
the  fits,  the  physician  should  be  guided  by  the  conclusion  at 
which  he  may  have  arrived,  as  to  the  cause  of  the  affection 
m  the  case  before  him.  If  it  were  manifestly  latent  gout,  the 
appropriate  remedies  in  the  treatment  of  that  disease,  and 
preeminently  the  salts  of  lithia,  with  a  suitable  diet  and  regi- 
men, should  be  prescribed,  whether  organic  disease  existed  or 
not.  Case  128,  p.  1049,  affords  a  good  example  of  the  bene- 
ficial action  of  lithia  and  regulated  regimen  in  the  treatment 
of  angina  pectoris  of  gouty  origin.    Chloral  hydrate  given  every 

*  Text-Booh  of  Practical  Medicine,  vol.  i.,  p.  371. 
f  See  Trousseau,  Clinical  Medicine,  vol.  i. 
%  Medical  Times  and  Gazette,  May  7th,  1870. 
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night,  in  doses  of  grs.  xxv  to  xxx,  in  combination  with  sul- 
phuric ether  and  aromatic  spirit  of  ammonia,  has  been  found 
by  Dr.  Strange  to  give  great  relief.  After  the  continuous  use  of 
the  drug  for  four  months,  an  additional  half  dose,  every  night, 
became  necessary*  Fothergill  has  mentioned  a  case  in  which, 
under  the  use  of  the  Bath  waters,  an  apparently  perfect  cure  was 
effected,  the  patient  having  had  no  fit  for  a  period  of  twenty 
years.-f-  Trousseau  recommends  Fowler's  solution,  and  also  the 
simultaneous  use  of  bicarbonate  of  soda  and  belladonna,  admin- 
istered according  to  the  method  of  Bretonneau ;  viz.,  in  doses 
gradually  and  alternately  increasing  and  diminishing  at  inter- 
vals, for  a  protracted  period.^  Anstie  also  strongly  recommends 
Fowler's  solution,  in  doses  of  Rv,  thrice  daily ;  and  where  the 
stomach  will  not  tolerate  this,  he  suggests  the  sub-cutaneous 
injection  of  strychnia,  to  the  amount  of  the  one-hundred  and 
twentieth  to  the  one-hundred  and  sixtieth  of  a  grain.§ 

With  a  similar  object  in  view,  namely,  that  of  arresting 
degeneration  of  tissue  by  promoting  general  nutrition^  phos- 
phorus may  be  administered  in  minute  doses,  one-fortieth  to 
one-sixtieth  of  a  grain  twice  daily,  as  recommended  by  Dr. 
Broadbent.||  I  have  no  personal  experience  of  this  agent  in  the 
treatment  of  angina  pectoris ;  but,  encouraged  by  the  results  of 
Dr.  Broadbent's  experience,  I  would  certainly  give  it  a  trial  in 
suitable  cases.1T 

Doctor  Kufus  K  Hinton  recommends  the  use  of  bromide  of 
ammonium  as  a  prophylactic  in  this  disease.  He  publishes  two 
cases  of  indubitable  angina  pectoris,  in  which,  given  m  doses  ot 
grs.  xv  to  xx,  the  bromide  of  ammonium  would  seem  to  have 
been  efficacious  in  preventing  the  paroxysms* 

In  addition  to  the  examples  of  angina  pectoris  incidentally 

*  Medical  Times  and  Gazette,  September  4th,  1870. 

+  Loco  citat. 

t  Trousseau,  opere  citat. 

§  British  Medical  Journal,  November  11th,  1871. 

||  Practitioner,  January,  1875.  .      .   rpfprence  to 

V  For  a  full  rtom*  of  the  subject  of  angina  pectoris,  -jec^y  » J**"*06 
treatment,  see  The  Boston  Medical  and  Surgical  Journal  of  May  21st,  1874. 
**  Philadelphia  Medical  and  Surgical  Reporter,  March  6th,  18/0. 
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recorded  in  the  preceding  pages  (Case  44,  p.  647 ;  Case  47,  p. 
681 ;  and  Case  101,  p.  889),  the  two  following  cases  may  be 
given  here. 


Case  CXXVII. — Angina  Pectoris  of  the  Ingravescent  Character  ; 
Double  Aortic  Murmur  ;  Improvement  under  the  Use  of 
Lithia  and  Chloral  Hydrate  ;  Intercurrent  Jaundice ;  Death 
by  Exhaustion.  Diagnosis:  Hypertrophy  of  the  left  Ven- 
tricle ;  Obstruction  and  Inadequacy  of  the  Aortic  Valves,  and 
Dilatation  and  Atheroma  of  the  Aorta. 

Mr.  S.,  aged  forty-two  years,  a  hard-working  barrister,  of 
anxious  temperament  and  regular  habits,  consulted  me  on  the 
2nd  of  July,  1873.  Had  not  had  rheumatism  or  gout.  Two 
years  previously,  he  experienced,  for  the  first  time,  pain  across 
the  front  of  his  chest,  and  lasting  about  ten  minutes,  after  ex- 
ertion. He  had  another  similar  attack  a  few  weeks  afterwards. 
Latterly,  these  "  spasms,"  as  he  termed  them,  had  been  more  fre- 
quent. They  occurred  most  frequently  at  night,  but  seldom  in 
bed,  and  never,  except  after  exertion  of  some  kind.  They  had 
repeatedly  occurred  on  getting  out  of  bed  in  the  morning.  Ex- 
posure to  cold,  or  the  application  of  cold  to  the  surface,  such  as 
washing  with  cold  water,  was  certain  to  bring  on  a  "  spasm  " ; 
walking  against  the  wind  had  a  similar  effect. 

Some  of  these  attacks  had  been  very  mild,  consisting  only  of 
pain  across  the  chest  lasting  for  a  few  minutes,  whilst  others 
had  been  very  severe,  attended  with  excruciating  pain  in  the 
chest,  back  of  the  neck,  and  clown  the  left  arm,  to  the  back  of 
the  hand  and  fingers.  These  latter  had  been  accompanied  by 
strong  and  rapid  pulsation  of  the  heart  and  gasping  for  breath, 
obliging  him  to  support  himself  against  some  fixed  object.  Food 
of  certain  kinds,  such  as  pastry,  which  caused  flatulence,  rarely 
failed  to  bring  on  a  fit. 

He  was  remarkably  anxious-looking  and  haggard ;  could  sleep 
well,  and  usuaUy  on  the  left  side.  Pulse  84,  full,  soft,  and 
regular,  but  collapsing,  and  visible  after  excitement.  The  apex 
of  the  heart  pulsated  feebly  in  the  nipple-line;  first  sound  at 
apex  very  faint ;  second  sound  replaced  by  a  loud  diastolic  mur- 
mur, transmitted  from  the  base.    This  latter  murmur  was  audi- 
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ble  over  the  entire  front  of  the  chest,  but  with  greatest  intensity 
at  the  lower  portion  of  the  sternum. 

Over  the  base  of  the  heart,  a  faint  but  rough  systolic  murmur 
was  likewise  heard  ;  it  was  transmitted  through  the  arch  of  the 
aorta,  and  into  the  carotids.  The  action  of  the  bowels  and  kid- 
neys was  regular,  but  the  urine  occasionally  exhibited  a  deposit 
of  lithates.  An  opiate  plaster  was  applied  to  the  precordimn ; 
he  was  directed  to  apply  a  few  leeches  at  midsternum,  or  to  be 
dry-cupped  in  that  situation,  in  the  event  of  a  paroxysm  of  pain 
occurring ;  also  to  take,  thrice  daily,  TTLiij  liquor,  strych.,  (B.  P.), 
with  nUij  tinct.  digitalis,  and  grs.  iss  sulph.  quiniae,  in  solution. 

On  the  28th  of  October  he  was  slightly  jaundiced,  and  the 
liver  was  congested  and  tender ;  grs.  vj  of  the  citrate  of  lithia 
were  prescribed  daily,  and  likewise  an  aperient  pill  containing 
inspissated  ox  gall.  A  draught,  containing  grs.  xx  of  chloral 
hydrate  was  directed  to  be  taken  at  night  should  a  paroxysm 
occur. 

On  the  26th  of  December,  he  reported  himself  as  greatly  im- 
proved.  Since  last  visit  he  had  been  rarely  attacked  with  pain 
in  the  chest  or  arm ;  could  sleep  through  the  night,  and  on  two 
occasions  when  the  "  spasm"  came  on  in  bed,  he  was  able  to 
control  it  by  means  of  the  chloral  draught.  On  the  preceding 
day  he  had  walked  ten  miles  without  an  attack,  or  feeling 
fatigued.  Had  cough,  with  expectoration  of  viscid  mucus,  and 
suffered  also  from  flatulence.  For  the  former,  Tl|_xxx  of  com- 
pound tincture  of  camphor,  and  of  syrup  of  cinchona,  with 
niviij  of  cherry-laurel  water  were  prescribed,  and,  for  the  latter, 
Belloc's  charcoal. 

In  March,  1874,  the  paroxysms  became  more  frequent  and 
more  severe ;  the  pain  then  radiated  from  the  epigastrium  to  the 
back  and  over  the  abdomen ;  the  jaundice  returned,  the  appe- 
tite failed,  and  he  could  not  obtain  sleep.  He  wasted  consider- 
ably. Cough  was  more  urgent,  and  was  attended  with  slight 
hsemoptysis.  The  face  assumed  an  anxious  and  haggared  ex- 
pression ■;  the  feet  became  swollen ;  oedema  of  the  lungs  set  m ; 
he  could  rarely  assume  the  recumbent  posture,  even  for  a  mo- 
ment, owing  to  extreme  dyspnoea,  and  died,  worn  out,  on  the 
13th  of  May.    The  body  was  not  examined. 
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Case  CXXVIII. — Latent  Gout  ;  Angina  Pectoris  accompanied 
by  Intermissions  of  the  Action  of  the  Heart ;  Slow  and  Sus- 
pirious  Breathing  during  Sleep  ;  Nephritic  Colic  ;  Articular 
Gout;  Recovery  under  the  Use  of  Lithia  and  Alkalies, 

A  professional  man,  in  good  business  and  of  active  habits, 
aged  about  forty-five  years,  naturally  florid,  but  latterly  become 
fat  and  pale,  consulted  me  in  January,  1868,  in  reference  to  pal- 
pitation, accompanied  by  intermissions  of  the  cardiac  impulse 
and  of  the  radial  pulse,  which  he  latterly  began  to  experience  on 
going  up  stairs,  or  being  otherwise  hurried  in  his  movements ;  he 
had  also  felt,  on  these  occasions,  a  dull  tensive  pain  behind  the 
sternum.  He  further  informed  me  that,  during  sleep,  his  breath- 
ing had  been  noticed,  of  late,  to  be  occasionally  slow,  sighing, 
and  oppressed.  Pulse  86,  and  regular ;  appetite  indifferent ;  has 
had  flying  gouty  pains  in  the  feet  and  in  the  muscles  of  the 
chest.  Lithia  was  prescribed,  and  warm  mustard  foot  baths 
were  directed,  with  a  view  to  develope  an  attack  of  gout  in  the 
feet. 

I  heard  nothing  further  of  this  gentleman's  health  till  Febru- 
ary, 1870.  He  had  been  fairly  well  during  the  interim,  and 
continued  to  discharge  his  professional  duties,  which  were 
laborious,  without  interruption.  He  had,  however,  been  much 
annoyed  by  acidity  of  stomach,  and  had  noticed,  from  time  to 
time,  a  deposit  of  Uthates  in  the  urine. 

On  the  night  preceding  my  visit  to  him  he  had  a  severe  attack 
of  nephritic  colic,  after  having  dined  heartily  upon  salmon.  He 
was  quickly  relieved,  under  active  treatment  by  means  of  counter- 
irritants  and  alkaline  diuretics,  and,  in  the  course  of  a  couple  of 
days,  was  able  to  resume  his  professional  duties. 

January,  1875.  Since  last  report  he  has  had  repeated  attacks 
of  gout  in  the  feet,  and,  for  some  time  after  each  of  these  attacks, 
he  has  felt  much  better  in  regard  to  his  general  health.  No  re- 
turn of  angina,  from  which  he  has  been  now  free  for  more  than 
seven  years.  Habits  most  carefully  regulated  in  regard  to  diet 
and  exercise. 

The  complex  morbid  condition  known  under  the  designation  of 
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Exophthalmic  Goitre,  Graves'  disease,  or  Basedow's  disease,  which 
has  been  already  referred  to  at  p.  489,  consists  in  its  complete 
form,  of  the  "symptomatic  triad,"  palpitation  with  throbbing 
of  the  arteries  of  the  neck,  vascular  turgescence  and  enlarge- 
ment of  the  thyroid  body,  and  prominence  of  the  eyeballs 
was  first  described  by  Graves  in  his  clinical  lectures  delivered 
in  1835.  Elajani,  in  1802,  had  published  three  cases,  now  re- 
garded as  belonging  to  this  category,  amongst  the  symptoms 
of  which,  however,  exophthalmia  was  not  included*  Gale- 
zowski-J-  claims  for  Demours  the  original  description  of  the 
disease  in  1818.  Parry,  in  1825,  recorded  seven  cases  of  thyroid 
enlargement  in  connexion  with  affections  of  the  heart. j  Accord- 
ing to  Hirsch,  Basedow  was  the  first  writer  who  described  the 
disease ;  he  proposes  therefore  to  name  it  after  him ;  Basedow's 
account  of  the  affection  was,  however,  not  published  till  1840.§ 
Jaccoud  has  shown  ||  that  to  Graves  is  due  the  merit  of  having 
been  the  first  to  direct  attention  to  this  singular  affection  as  a 
distinct  morbid  entity. 

According  to  Dr.  Stokes,  the  essential  features  of  the  affection 
are  the  following : 

1.  Increased  force  and  rapidity  of  the  heart's  action,  of  long 

continuance,  and  without  fever. 

2.  Excited  action  of  the  carotid  and  thyroid  arteries. 

3.  Enlargement  of  the  thyroid  gland,  varying  with  the  force 

of  the  heart. 

4.  Enlargement  of  the  eyeballs,  without  any  disease  of  the 

orbits  or  brain. 

He  regards  it  as  "  a  special  form  of  cardiac  neurosis,  which 
may  result  in  organic  disease,"  and,  probably,  a  similar  affection 
of  the  cervical  vessels.1T 

Niemeyer's  view  of  the  pathology  of  the  disease  is  virtually 

*  Collezione  d'Osservazioni,  torn,  iii.,  p.  270. 
f  Gazette  des  Hopitaux,  1871,  p.  425. 

t  Collections  from  the  unpublished  writings  of  the  late  Caleb  H.  Parry,  M.D-» 
London. 

§  Casper's  Wochcnschrift,  March,  1840. 

||  Legons  de  Clinique  M&dicale  de  R.  J.  Ch-aves,  ouvrage  traduit  et  annott  par 
Docteur  Jaccoud,  1862,  torn,  ii.,  p.  290. 

IT  The  Diseases  of  the  Heart  and  Aorta,  p.  279. 
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identical  with  that  of  Stokes.  He  attributes  the  affection  to 
palsy  of  the  vaso-motor  nerves,  which,  in  his  opinion,  "  fully 
accounts  for  the  dilatation  and  increased  pulsation  of  the  carotid 
and  thyroid  arteries,  as  well  as  for  the  ceclematous  swelling  of 
the  thyroid  gland  and  intra-orbital  fat."  There  is  likewise,  he 
thinks,  "  a  sub-paralytic  state  of  the  vessels  of  the  muscles  of 
the  heart."* 

Trousseau,  while  admitting  that  neurosis  of  the  heart  consti- 
tutes an  essential  element  of  the  disease,  does  not  regard  it  as 
the  primary  lesion.  He  looks  upon  the  affection  as  "  a  neurosis 
of  the  sympathetic,  from  congestion  or  structural  change  of  the 
ganglionic  system."  In  one  instance  he  found,  on  post  mortem 
examination,  the  inferior  cervical  ganglia  of  the  sympathetic, 
especially  that  of  the  right  side,  greatly  enlarged,  and  highly  vas- 
cular ;  its  connective  tissue  hypertrophied,  and  exhibiting  nuclei 
and  fusiform  cells,  whilst  the  proper  nerve  constituents,  both 
cellular  and  fibrous,  were  wasted.  The  cardiac  plexus  was  simply 
vascular.-f-  Drs.  Cruise  and  E.  McDonnell  found  the  inferior 
cervical  ganglion  almost  entirely  replaced  by  areolar  and  adipose 
tissue.^  According  to  Dr.  J.  Begbie,  the  disease  is  essentially 
ana5mic.§  Bellingham||  and  Makenzie,H  were  of  the  same  opinion, 
whilst  Dr.  J.  W.  Begbie  regards  anaemia  as  the  primary  condi- 
tion, vaso-motor  paresis  being  a  direct  consequence  of  this.** 

Doctor  Lauder  Brunton  is  of  opinion  that  the  palpitation,  so 
characteristic  of  this  disease,  is  due  to  direct  stimulation  of  the 
accelerating  nerves  of  the  heart,  which  descend  from  the  vaso- 
motor centre  in  the  medulla  oblongata  in  company  with  the 
vertebral  artery,  and,  after  passing  through  the  inferior  cervical 
ganglion  of  the  sympathetic,  are  supplied  to  the  heart.  Irritation 
of  this  ganglion  would,  therefore,  account  for  cardiac  excitement. 

The  remittent  engorgement  of  the  thyroid  vessels  may,  in 

*  Ttxt-Booh  of  Practical  Medicine,  vol.  L,  p.  375. 

+  Clinical  Medicine,  Sydenham  Society's  Edition,  vol.  i.,  p.  575-82. 

X  See  abstract  of  Case,  p.  1061. 

§  Monthly  Journal  of  Medical  Science,  1849,  p.  495,  and  Contributions  to  Practical 
Medicine,  p.  176. 

II  Diseases  of  the  Heart,  p.  532. 
IT  Diseases  of  the  Eye,  1854. 

**  Edinburgh  Medical  Journal,  vol.  ix,  part  i.,  p.  206. 
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his  opinion,  depend  upon  paralysis  of  their  vaso-motor  nerves 
which  are  derived  from  the  second  cervical  ganglion,  or  upon 
"inhibition"  of  these  through  other  nerves.  He  thinks  that 
protrusion  of  the  eyeballs  is  most  probably  due  to  turgescence 
of  the  blood-vessels  and  lymphatics  in  the  orbit ;  remarking 
that,  in  the  experiments  of  Bernard,  exophthalmia  was  readily 
produced  by  irritation  of  the  nerve-filaments  connecting  the  first 
and  second  dorsal  ganglia  of  the  sympathetic  with  the  spinal  cord. 

Finally,  he  calls  attention  to  the  loss  of  consensus  between  the 
movements  of  the  eyeball  and  those  of  the  upper  eyelid,  which 
was  exhibited  in  one  of  his  cases,  and  ventures  to  account  for  this 
symptom  on  the  assumption  of  disturbed  innervation  of  the  lids, 
as  propounded  by  von  Grafe ;  and  especially  of  the  upper  lid, 
through  the  levator  muscle,  which  derives  its  nerve  supply  in 
part  from  the  sympathetic* 

Mr.  Swanzy  has  reported  a  case  of  exophthalmic  goitre,  in 
which  the  want  of  consensual  movement  of  the  upper  eyelid, 
when  the  patient  looked  down,  was  well  pronounced ;  nictitation 
was  likewise  remarkably  slow  and  infrequent  in  this  case,  both 
phenomena  depending,  in  his  opinion,  upon  deranged  innervation 
of  the  lids.-f* 

Whilst  I  believe  that  the  singidar  combination  of  symptoms 
constituting  exophthalmic  goitre  is  essentially  dependent  upon 
vaso-motor  paresis,  I  feel  with  Dr.  Cheadle  that  the  frequent 
coexistence  of  dilatation  of  the  pupils,  a  condition  which  indi- 
cates rather  irritation  than  paralysis  of  the  sympathetic  nerves, 
with  elevation  of  temperature,  epistaxis,  and  diarrhoea,  constitutes 
an  objection  which  must  be  answered  before  this  theory  can  be  un- 
reservedly adopted.    Such  an  answer  cannot  at  present  be  given. 

Cardiac  excitement  is  usually  regarded  as  the  primary  symp- 
tom. Trousseau,  however,  recognizes  a  previous  state  of  nervous 
irritability,  manifested  by  peevishness  and  impatience.  This  is 
soon  followed  by  a  sense  of  fulness  and  throbbing  in  the  head 
and  eyes,  palpitation,  throbbing  at  the  epigastrium,  and  often 
vomiting  and  diarrhoea.  The  patient  now  loses  flesh,  notwith- 
standing the  existence  of  a  morbid  appetite,  which,  however,  is 

*  St.  Bartholomew's  Hospital  Reports,  vol.  x.,  1374. 
t  Irish  Hospital  Gazette,  vol.  i.,  p.  258. 
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soon  replaced  by  anorexia.  In  females,  derangement  of  the  men- 
strual function  is  an  early  symptom,  and,  as  noted  by  Dr. 
Cheadle,  constant  elevation  of  temperature  and  occasional  pro- 
fuse sweating  and  epistaxis*  The  other  two  cardinal  symptoms 
now  gradually  declare  themselves,  enlargement  of  the  thyroid 
usually  preceding  the  exophthalmia.  The  order  of  the  two  latter 
symptoms  may,  however,  be  inverted,  as  it  was  in  the  majority 
of  my  cases ;  or  either  may  be  absent,  most  frequently  the  thy- 
roid enlargement,  constituting  an  example  of  the  "  incomplete  " 
form  of  the  disease. 

Exophthalmic  goitre  may  be  acute  or  chronic.  Dr.  Adams  has 
known  ocular  prominence  to  be  suddenly  produced  by  a  violent 
fit  of  coughing  and  retching,-J*  and  Dr.  E.  Taylor  has  witnessed 
its  occurrence  in  the  course  of  one  night.  I  Trousseau  has  re- 
corded the  case  of  a  female,  sixty  years  of  age,  in  whom  the 
three  prominent  symptoms  of  the  affection  were  developed  in  the 
course  of  a  'single  night  from  excessive  mental  emotion. §  The 
disease  is,  however,  most  frequently  of  slow  and  progressive 
growth,  the  rate  of  its  progress  being  unsteady  and  fitful.  A 
fright  or  a  mental  shock  of  some  kind  is  usually  the  starting- 
point  of  the  symptoms.  Protracted  watching  and  great  anxiety 
may  give  rise  to  it.  Stokes  has  known  it  to  be  produced  in  the 
male  subject  by  long  continued  bleeding  from  haemorrhoids. 

The  great  majority  of  those  who  suffer  from  exophthalmic  goitre 
are  females.  Males  are  occasionally,  though  rarely,  the  subjects 
of  it.  I  have  not  seen  an  example  of  it  in  the  latter  sex  ;  but 
Stokes||  and  Trousseau  have  each  witnessed  one  example.  Chea- 
dle,H  Moore,**  Foot,ff  Begbie,+J  and  Eeith§§  have  each  re- 

*  St.  George's  Hospital  Reports,  vol.  vii.,  1875,  p.  81. 
t  Stokes  on  Diseases  of  the  Heart  and  Aorta,  p.  295. 
t  Medical  Times,  May,  1856,  p.  516. 
§  Opus  citat.,  p.  575. 

II  For  further  report  of  this  case  by  Dr.  L.  McDonnell,  see  Dublin  Journal  of 
Medical  Science,  vol.  xxvii.,  p.  200. 
IT  St.  George's  Hospital  Reports,  vol.  iv. 

**  Dublin  Quarterly  Journal  of  Medical  Science,  November,  1865,  p.  344. 
tt  Irish  Hospital  Gazette,  vol.  ii.,  p.  179. 

tt  Dublin  Hospital  Gazette,  vol.  ii.,  p.  107,  quoted  from  Case  Book  of  The  Edin- 
burgh Medical  and  Surgical  Journal. 
§§  Medical  Times  and  Gazette,  November  11th,  1865. 
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corded  a  case  of  the  disease  in  the  male  sex.  Of  50  cases  col- 
lected by  "Withusen,  the  subjects  were  males  in  only  8  in- 
stances* The  period  of  life  at  which  it  is  most  common  is 
between  puberty  and  the  age  of  forty.  From  twenty  to  twenty- 
five  years  is,  according  to  Trousseau,  the  age  at  which  it  usually 
occurs.  Of  my  6  cases,  3  were  over  twenty-five,  and  2  were  forty 
years  of  age ;  but,  in  the  latter  cases,  the  disease  had  been  in 
existence  six  and  eight  years  respectively  when  the  patients 
came  under  my  notice.  Niemeyer  remarks  that  men  affected 
with  this  disease  are  usually  advanced  in  life,  whilst,  in  females, 
it  generally  appears  in  youth.t 

Of  the  three  characteristic  symptoms  of  this  disease,  palpita- 
tion is  usually  the  first  exhibited.  In  Case  134,  however,  en- 
largement of  the  thyroid  gland  was  the  first  symptom  noticed; 
palpitation  with  further  and  rapid  growth  of  the  thyroid  super- 
vening six  years  later,  on  the  occurrence  of  uterine  haemorrhage. 
The  p'ulse  is  rarely  under  120,  whilst  it  not  unfrequently  attains 
to  160  in  the  minute.  In  cases  uncomplicated  by  hypertrophy 
of  the  left  ventricle  it  is  small,  and  most  frequently  regular ;  but 
irregularity  or  intermittence  of  the  pulse  is  occasionally  wit- 
nessed in  this,  as  in  all  other  forms  of  cardiac  neurosis. 

The  subjoined  tracing,  taken  from  a  female  suffering  from 
exophthalmic  goitre  in  a  typical  form,  the  notes  of  whose  case  I 
have  unfortunately  lost,  shows  well  the  irregularity  and  inter- 
missions which  characterize  the  pulse  in  many  cases  of  the 
affection. 


Fio.  LXVIJI 
Exophthalmic  Goitre.  (McG.) 
Pulse  70.    September  17th,  1874. 

The  impulse  of  the  heart  is  abrupt  and  energetic  rather  than 

.  Dullin  Medical  Press,  July  Cth,  1859.    Translation  from  the  DiUiotUclc  M 
Lager,  by  Dr.  W.  D.  Moore, 
t  Opus  citat.,  p.  376. 
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strong ;  it  is  remarkably  liable  to  exacerbations  from  emotional 
excitement.  Trousseau  has,  in  one  instance,  seen  projection  of 
the  precordium  from  long  continued  palpitation.  The  sounds  of 
the  heart  are  usually  sharp  and  clear,  as  in  ordinary  nervous  pal- 
pitation. A  soft  systolic  murmur,  more  or  less  persistent,  but 
rarely  of  long  continuance  when  not  dependent  upon  valvular 
lesion,  is  frequently  heard  at  the  apex  of  the  heart.  A  murmur 
of  similar  quality  and  rhythm  still  more  frequently  exists  at  the 
base,  either  in  the  aorta  or  in  the  pulmonary  artery;  bat  it  is  not 
transmitted  into  the  arteries  of  the  neck.  The  former  of  these 
murmurs  is  most  probably  adynamic,  the  latter  haemic;  both 
are  occasionally  harsh  in  quality.  I  have  frequently  heard,  in 
these  cases,  sounds  both  single  and  double  in  the  carotid  arteries, 
but  never  murmur,  where  it  was  not  due  to  pressure  from  the 
enlarged  thyroid  gland.  Trousseau  has  observed,  as  a  constant 
symptom  in  exophthalmic  goitre,  the  "  cerebral  macula,"  viz.,  a 
reddening  of  the  skin  after  slight  irritation,  as  in  cerebral  or 
ataxic  typhoid  fever.  Foot,  likewise,  noted  this  phenomenon  in 
one  of  his  cases.*  An  elevation  of  temperature  of  1°  to  2°  F., 
during  the  paroxysm,  has  been  noticed  by  Basedow  and  Teissier, 
and  also  by  Cheadle.t  These  symptoms  have  been  attributed  by 
Trousseau  to  debility  of  the  vaso-motor  nerves.  Menstruation 
is  usually  irregular  and  defective,  but  the  three  prominent  symp- 
toms of  the  disease  are,  in  mast  cases,  exhibited  before  the  occur- 
rence of  this  derangement.  The  order  in  which,  relatively,  the 
symptoms  were  exhibited  in  my  6  cases  %  is  shown  in  the  fol- 
lowing table : 


Table  XV.— Exophthalmic  GoItre. 


Symptoms. 

Order  of  Occurrence. 

Total  Cases 

First. 

Second. 

Third. 

Fourth. 

Palpitation  ... 

4 

0 

1 

5 

Thyroid  Enlargement  ... 

2 

1 

3 

0 

6 

Projection  of  Eyes 

0 

4 

1 

1 

6 

Deranged  Menstruation 

0 

1 

1 

4 

6 

So  far  as  a  conclusion  may  be  drawn  from  these  6  cases,  it 

*  Irish  Hospital  Gazette,  vol.  ii.,  p.  163. 

+  St.  Gcorye's  Hospital  Reports,  vol.  iv.,  p.  183,  Ibid.,  vol.  vii.,  1875,  p.  81. 

1 1  have,  unfortunately,  mislaid  the  notes  of  the  7th  Case,  referred  to  at  p.  490. 
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would  appear  that  palpitation  is  most  frequently  the  primary 
symptom,  and  next,  in  order  of  frequency,  enlargement  of  the 
thyroid  gland ;  that  projection  of  the  eyeballs  is  the  secondary 
symptom  in  the  great  majority  of  cases ;  that  thyroid  enlarge- 
ment is,  but  in  a  somewhat  less  proportion,  the  usual  tertiary 
symptom ;  whilst  derangement  of  menstruation  constitutes,  in 
most  cases,  the  fourth  symptom  in  the  order  of  occurrence.  The 
number  is,  however,  obviously  too  small  to  furnish  a  reliable 
basis  for  induction. 

The  enlargement  of  the  thyroid  gland  constitutes  the  most 
urgent  symptom  of  the  disease.  It  is  usually  slow  but  fitful  in 
progress,  the  right  lobe  being,  in  most  cases,  the  first  portion 
affected,  and  attaining  larger  dimensions  than  the  remainder  of 
the  organ.*  Its  primary  increase  is  due  to  enlargement  of  the 
thyroid  vessels ;  hence  pulsation  and  bruit  de  soufflet  during  the 
period  of  vascular  excitement,  after  which  partial  subsidence  of 
the  swelling  is  seen  to  occur.  At  a  later  period  the  parenchyma  j 
and  the  connective  tissue  of  the  gland  are  found  to  have  under- J 
gone  true  hypertrophy  ;  the  organ  is  now  more  solid,  and  the  in- 
crease of  bulk  has  become  permanent. 

In  some  cases  the  excess  of  vascularity  and  the  activity  of 
pulsation  of  the  thyroid  body  have  been  such  as  to  lead  to  an 
error  of  diagnosis.  Dr.  Stokes  has  known  the  tumor  to  be  mis- 
taken for  aneurism,  a  day  having  been  actually  appointed  for 
the  operation  of  tying  the  carotid  artery  before  the  error  was 
detected. 

Huskiness  of  voice,  and  even  aphonia  and  stridor,  are  not  un- 
frequently  produced  by  the  pressure  of  the  enlarged  thyroid  upon 
the  trachea  and  recurrent  nerves. 

Life  has  been  actually  endangered  by  mechanical  pressure 
upon  the  trachea  and  bloodvessels.  Trousseau  mentions  the  case 
of  a  boy  in  whom  tracheotomy  was  contemplated  as  the  only 
means  of  preventing  suffocation  ;  but  relief  was  obtained  by 
bleeding  from  the  arm,  the  application  of  ice  to  the  tumor,  and 
the  administration  of  digitalis. 

I  have,  in  one  instance,  seen  the  thyroid  enlargement  attain  sucn 

*  The  right  lohe  was  larger  than  the  left  in  3  of  Moore's  6  cases,  and  likewise 
in  the  case  recorded  by  Banks.    Dublin  Hospital  Gazette,  vol.  ii.,  p.  129- 
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dimensions,  as  to  place  the  patient's  life  in  the  utmost  clanger  from 
asphyxia  and  coma  by  pressure  on  the  trachea  and  the  jugular 
veins.    The  patient,  a  female,  aged  eighteen,  was  admitted  into 
hospital  under  the  care  of  my  late  colleague,  Dr.  Curran,  on  the 
10th  of  January,  1870,  with  all  the  symptoms  of  Graves'  disease 
well  pronounced.    The  thyroid  gland  had  already  attained  the 
size  of  half  an  ordinary  melon ;  it  pulsated  violently,  and,  by 
pressure  upon  the  jugular  veins  and  the  trachea,  caused  great 
congestion  of  the  neck  and  face,  and  urgent  dyspnoea.   The  eyes 
projected  to  an  extreme  degree,  and  the  patient  was  unable  to 
swallow  solids  of  any  kind.     Ordinary  treatment,  including 
bleeding  from  the  arm,  was  attended  with  only  temporary  relief. 
The  swelling  increased,  the  patient  became  delirious,  and  as- 
phyxia was  imminent.    The  tumor  being  remarkably  tense,  it 
was  suggested  in  consultation  that  relief  might  be  obtained  by 
division  of  the  cervical  fascia.    This  operation,  which  was  at- 
tended with  no  ordinary  difficulty  owing  to  the  great  number 
and  size  of  the  superficial  veins,  was  successfully  performed  by 
my  colleague,  Mr.  Hayes,  on  the  27th  of  February ;  the  fascia 
was  slit  up  upon  a  director  along  the  mesial  line,  from  the  four- 
chette  of  the  sternum  to  the  os  hyoides;  the  gland  protruded 
through  the  wound,  divaricating  the  edges  of  the  incision  to  an 
extent  of  several  inches,  and  the  patient  experienced  immediate 
relief.    The  loss  of  blood  did  not  exceed  eight  ounces. 

On  the  following  day  the  cervical  fascia  was  further  divided, 
and  the  sterno-hyoid  and  sterno-thyroid  muscles,  which  were  on 
the  stretch,  were  partially  cut  through.  Belief  was  now  com- 
plete ;  the  patient  was  enabled  to  lie  down  and  to  take  solid  food. 

She  was  discharged  on  the  12th  of  April,  six  weeks  and 
three  days  after  the  date  of  operation.  The  catamenia,  which 
had  been  irregular,  were  re-established.  The  thyroid  enlarge- 
ment became  soft,  gradually  diminished  in  size,  and  the  wound 
cicatrized.  The  patient  visited  the  hospital  in  May,  1871,  viz.,  a 
year  subsequent  to  operation.  She  was  then  in  fairly  good  health, 
the  thyroid  tumor  being  not  larger  than  a  small  orange  * 

aJJ1?^™  ^  md  °aZelte> May  27th'  187L  1  saw  this  wom™  again  in 
nrLt'  •       ,  yr°id  enlargement  then  scarcely  amounted  to  disfigurement 

iSvZZl  °ngrriSt.ed'  men8truation  was  ™S«^>       felt  quife  well  and  was 
acfovely  employed,  but  the  pulse  was  slightly  accelerated. 

67 
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The  appearance  of  the  eyes  constitutes  the  most  striking  char- 
acteristic of  the  disease  ;  they  are  prominent  and  staring,  as  if 
under  the  continuous  strain  of  a  great  physical  effort,  and  im- 
part to  the  face  a  maniacal  expression.  The  pupils  are,  with 
few  exceptions,  usually  dilated,  and  the  conjunctival  and  sclero- 
tic veins  are  more  or  less  turgid.  This  condition  of  the  eyes  is 
exaggerated  during  a  paroxysm  of  palpitation.  It  is  usually 
symmetrical,  but  in  a  case  recorded  by  Desmarres,  one  eye  only 
was  affected.  Vision  is  in  many  cases  misty,  and  the  focal  dis- 
tance is  usually  shortened ;  but  frequently  there  is  no  alteration 
of  focus  or  of  visual  perception.  Trousseau  mentions  a  case, 
recorded  by  Pain,  in  which  one  of  the  eyes  was  actually  dis- 
located from  the  orbit  by  pressure  from  behind. 

The  prominence  and  tension  of  the  eyeballs  have  been  attri- 
buted to  three  different  causes ;  namely,  excess  of  the  vitreous 
humour  ;  hypertrophy  of  post-ocular  connective  tissue,  with 
oedema,  or  accumulation  of  fat ;  and  dilatation  and  distention  of 
the  post-ocular  vessels.  In  one  instance  Trousseau  found  the 
globes,  which  were  of  ordinary  size,  thrust  out  of  the  orbits  by 
excess  of  areolar  and  adipose  tissue*  In  Basedow's  and  Keu- 
singer's  cases  the  eyeballs  were  atrophied,  and  the  orbital  fat 
was  in  excess. 

As  to  the  etiology  of  the  disease,  I  consider  Dr.  Lauder  Brun- 
ton's  hypothesis  the  most  tenable.f  It  is  not  only  in  conso- 
nance with  the  admitted  condition  of  the  carotid  and  thyroid 
arteries,  but  it  explains  the  increase  of  ocular  protrusion  ex- 
hibited under  vascular  excitement,  and  the  partial  subsidence  of 
the  eyeballs  which  follows  the  cessation  of  a  paroxysm.  In  a 
case  recorded  by  Mr.  Sharpley  +  the  retinal  veins  were  seen  to 
pulsate  during  a  paroxysm. 

After  death,  sanguineous  extravasation  has  been  found  w 
the  retina,  the  vessels  of  the  choroid  being  congested.  Pig- 
mentary deposit  in  the  retina  has  been  detected  in  at  least  three 
instances;  viz.,  in  the  case  recorded  by  Withusen,  m  one  ex- 
amined by  Dr.  Argyll  Eobertson,§  and  in  a  third  case  recently 

*  Opus  citat.,  p.  582. 
t  Vide  p.  1051. 

t  Medical  Times  and  Gazette,  September  6th,  1874. 

§  Dr  J  Begbie,  Contributions  to  Practical  Medicine,  p.  175  (foot  note;. 
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under  the  observation  of  Dr.  Nixon  in  the  Mater  Misericordiae 
Hospital.* 

Anaemia,  and  in  the  female,  leucorrhoea,  are  pretty  constant 
symptoms  of  exophthalmic  goitre.  They  are,  however,  by  no 
means  necessary,  or  even  ordinary  precursors  of  the  "  sympto- 
matic triad,"  as  suggested  by  Luton.  In  four  of  the  cases  pub- 
lished by  Dr.  Moore,  anaemia  did  not  exist;  three  of  these 
patients  were  actually  florid.  Memeyer  does  not  admit  a 
necessary  connexion  between  anaemia  and  exophthalmic  goitre,  t 
Eespiration  is  easily  quickened,  and  not  unfrequently  it  is  per- 
manently accelerated.  There  is  insomnia,  and  the  bowels  are 
usually  constipated.  In  the  advanced  stages  the  appetite  for 
solids  is  indifferent,  or  entirely  lost,  and  in  many  cases  persistent 
vomiting  exists.  Intercurrent  diarrhoea,  epistaxis,  intestinal  he- 
morrhage, and  oedema  of  the  feet,  are  occasionally  witnessed  in 
the  course  of  the  disease. 

Doctor  Graves  has  remarked  the  frequent  association  of  hys- 
teria with  this  disease ;  he  has  even  suggested  the  dependence 
of  the  hysterical  globus  upon  temporary  enlargement  of  the  thy-  . 
roid  gland.    The  connexion  is,  however,  doubtful. 

The  disease  is  rarely  fatal.  When  death  results  from  it,  dila- 
tation of  the  heart  with  its  consequences,  congestion  of  the 
lungs,  anasarca,  and  effusion  into  the  serous  cavities,  is  usually 
the  immediate  cause;  but  not  unfrequently  the  patients  succumb 
to  intercurrent  affections  of  the  respiratory  organs,  to  chronic 
renal  disease,  or  to  cerebral  haemorrhage.  Death  has  likewise 
resulted  from  erysipelas,  and  from  gangrene  following  anasarca 
of  the  lower  extremities. 

The  recorded  post  mortem  examinations  are  few.  Besides 
those  given  by  Trousseau,  Cruise  and  McDonnell,  Basedow, 
and  Keusinger,  already  referred  to,  examples  have  been  pub- 
lished byMarsh,+  Smith,§  Withusen,||  PraeLIT  Banks,**  Beitlyf-f 

*  This  case  has  not  been  as  -yet  published, 
f  Opus  citat,  vol.  i.,  p.  375. 

t  Proceedings  of  the  Pathological  Society  of  Dublin,  1841. 

§  Stokes,  Diseases  of  the  Heart  and  Aorta,  p.  291. 

II  Trousseau,  opus  citat.,  p.  570.    IT  Ibid.,  p.  570. 

•*  Dublin  Hospital  Gazette,  June  1st,  1855. 

tt  Medical  Times  and  Gazette,  November  11th,  1865. 

67* 
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J.  Begbie,*  and  Flint.f  Other  fatal  cases  are  referred  to  by 
Cheadlet  as  having  been  recorded  in  Germany  by  Virchow  and 
von  Kecklinghausen,  and  in  Trance  by  P^ter. 

The  case  published  by  Dr.  Banks  claims  a  more  extende 
notice,  as  being  one  of  the  most  complete  on  record.  Th 
patient,  a  female,  aged  thirty,  when  fifteen  years  old,  suffere 
from  mental  disquietude  and  emotional  excitement.  Her  men 
strual  function  had  been  always  irregular,  and  for  the  las 
twenty  months  of  her  life  it  was  entirely  suspended,  havin 
been,  about  that  time,  suddenly  arrested  in  the  midst  of 
period.  She  had  been  subject  to  palpitation,  and  in  the  white 
to  bronchitis. 

The  eyes  were  prominent,  brilliant,  and  staring;  but  they  wer 
not  congested,  nor  was  vision  in  any  way  affected. 

The  thyroid  gland  was  much  enlarged,  the  right  lobe  in  a 
greater  degree  than  the  left ;  it  increased  in  size  during  palpita- 
tion and  fits  of  coughing,  and  it  yielded  a  purring  thrill,  and  a 
loud  continuous  venous  hum.  There  was  arterial  throbbing  in 
the  neck,  accompanied  by  a  single  and  interrupted  arterial 
sound. 

The  pulse  was  rapid,  feeble,  and  unequal ;  it  was  likewise 
irregular  and  intermittent.  Precordial  dulness  was  extended, 
and  the  action  of  the  heart  was  irregular  and  tremulous,  but  no 
cardiac  murmur  existed. 

Towards  the  close  of  the  patient's  illness  there  was  oedema  of 
the  lower  extremities  and  eyelids ;  the  urine  contained  albumen 
and  some  blood,  and,  in  the  recumbent  posture,  there  was  great 
respiratory  distress  whilst  the  cervical  throbbing  and  murmur 
became  nearly  imperceptible.  Death  occurred  by  syncope.  The 
post  mortem  appearances  I  shall  record  in  the  author's  words : 

"  The  thyroid  gland,  enlarged  to  four  or  five  times  its  natural 
size,  was  found  to  cover,  to  a  considerable  extent,  the  front  of 
the  trachea.  The  right  lobe  was  larger  than  the  left;  the  thy- 
roid veins  were  remarkably  dilated ;  the  gland  was  dense,  very 

*  Dublin  Hospital  Gazette,  vol.  ii,  p.  109,  from  Case  Book  of  T7u  Edinburgh 
Medical  and  Surgical  Journal. 
+  Diseases  of  the  Heart,  third  edition,  p.  311. 
f  St.  George's  Hospital  Reports,  vol.  iv. 
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solid  to  the  feel,  and  tabulated.  A  section  of  different  parts 
disclosed  the  existence  of  numerous  cysts,  containing  a  yellow 
fluid  like  honey.  The  contents  of  some  of  the  cysts  were  dark 
coloured,  and  resembled  coagulated  blood.  The  microscopic  ap- 
pearances were  similar  to  those  observed  and  figured  by  Eoki- 
tansky  in  ordinary  enlargement  of  the  thyroid. 

"  The  jugular  veins  were  enlarged.  The  bronchial  glands  were 
found  of  an  unusually  large  size.  The  heart  was  enlarged  gener- 
ally, and  the  cavities  dilated,  but  not  to  any  considerable  extent. 

"  The  heart  was  as  large  as  that  of  an  ordinary  man,  the  sub- 
ject being  a  woman  under  the  middle  size.  The  valves  were  free 
from  disease,  with  the  exception  of  slight  thickening  of  the  an- 
terior edge  of  the  mitral  valve. 

"  The  lungs  were  highly  congested,  and  the  bronchial  mem- 
brane bore  the  marks  of  intense  inflammation.  The  liver  ap- 
peared as  if  in  the  earliest  stage  of  cirrhosis  j  the  spleen  large 
and  congested. 

"  The  brain  softer  than  natural ;  the  lining  membrane  of  the 
ventricles  much  thicker  than  usual.  The  kidneys  had  under- 
gone the  changes  usually  observed  in  the  early  stages  of  Brigkt's 
disease." 

In  Dr.  Begbie's  case,  which  was  that  of  a  man,  aged  thirty- 
one,  in  which  all  the  symptoms  of  the  disease  existed,  death 
occurred  from  congestion  of  the  lungs  and  general  serous  effu- 
sion. The  heart  was  dilated  and  thinned ;  it  was  distended  with 
fluid  blood.  The  jugular  veins  were  dilated,  that  of  the  left  side 
being  an  inch  and  a-half  in  diameter ;  the  thyroid  was  enlarged ; 
the  spleen  and  kidneys  were  likewise  enlarged ;  the  liver  was 
cirrhosed. 

I  am  indebted  to  Dr.  Cruise  for  the  following  report  of  the  case, 
already  referred  to,  which  came  under  his  notice :  "  Margaret 
M.,  aged  thirty-six  years,  mother  of  several  children,  entered  the 
Mater  Misericordias  Hospital  under  my  care,  September  26th, 
1864.  Her  case  was  a  well  marked  one  of  exophthalmic  goitre. 
The  disease  was  of  a  few  months'  duration,  and  came  on  while 
wet  nursing  a  child  in  Lord  L.'s  family.  From  the  time  of  her 
admission,  up  to  her  death,  November  30th,  1864,  she  steadily 
sank.    Palpitation  was  most  violent,  and  uncontrolled  by  the 
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remedies  used  (viz.,  digitalis,  bromide  of  potassium,  iodine,  and 
cold  to  the  thyroid,  as  advised  by  the  late  Dr.  Aran  of  Paris). 
During  the  last  few  days  of  her  life  she  passed  into  a  semi-con- 
scious state,  with  sordes  on  the  teeth  and  gums,  in  fact  a  typhoid 
state,  with  remarkable  dilatation  of  the  pupils,  which  contracted 
markedly  with  the  contraction  which  existed  at  first.  On  exam- 
ination after  death,  the  heart  was  found  slightly  hypertrophied, 
but  otherwise  sound.  The  thyroid  was  enlarged,  but  not  to 
the  extent  observed  during  life,  and  the  eyeballs  were  healthy. 
The  only  marked  change  discovered  was  in  the  sympathetic 
nerve  in  the  neck,  the  ganglia  of  which,  on  both  sides,  were  so 
atrophied  as  to  be  barely  distinguishable  from  the  shaft  of  the 
nerve.  On  examination  under  the  microscope  (made  by  Dr. 
Kobert  McDonnell)  the  ganglia  were  found  to  consist  of  little 
more  than  connective  tissue  and  fat,  none  of  the  ganglionic 
structure  being  visible." 

In  Dr.  Keith's  case,  the  middle  and  inferior  cervical  ganglia  of  I 
the  sympathetic  were  enlarged,  hardened,  and  infiltrated  with 
granular  matter  ;  the  nerve  itself  between  these  ganglia  was 
likewise  enlarged,  and  the  surrounding  cellular  tissue  was  thick-J 
ened.    Dr.  Eeith  was  disposed  to  regard  these  changes  as  essen- 
tially strumous. 

A  question  of  great  importance,  as  bearing  upon  the  pathology 
of  exophthalmic  goitre,  is  the  precise  state  of  the  heart  in  its  ad- 
vanced stages*  Towards  the  settlement  of  this  question  morbid 
anatomy  has  contributed  but  very  scant  information.  In  all  the 
recorded  autopsies,  one  or  both  ventricles  were  found  to  be 
dilated  or  hypertrophied ;  but,  in  every  instance,  with  the  excep- 
tion of  those  by  Drs.  Banks  and  Cruise  just  given,  valvular  or 
aortic  disease,  adequate  to  account  for  these  conditions,  likewise 
existed.  Hence,  clinical  observation  constitutes  almost  the  only 
available  evidence  from  which  a  conclusion  can  be  drawn. 

The  apex  of  the  heart  has  been  displaced  outwards  in  every 
chronic  example  of  the  disease.  In  most  of  the  recorded  cases 
the  first  sound  of  the  heart  was  sharp  and  clear,  whilst  the  radial 
pulse  was  feeble.  In  one  of  my  cases  (No.  132,  p.  1068)  re- 
duplication of  the  second  sound  existed  without  pulmonary  con- 

*  This  subject  has  been  already  discussed  at  p.  489. 
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gestion,  whence  I  inferred  dilatation  of  the  left  ventricle.  From 
these  data,  the  conclusion  may,  I  think,  be  legitimately  drawn, 
that  the  left  ventricle  had  become  in  some  degree  dilated.  I  am, 
therefore,  in  agreement  with  Dr.  Stokes  on  this  question,  and  I 
think  the  evidence  to  the  contrary  adduced  by  Trousseau  is  far 
from  conclusive.  Such  is,  likewise,  the  opinion  of  Virchow  and 
Nierneyer.  I  cannot  concur  in  the  opinion  of  M.  Luton,  that 
the  right  side  of  the  heart  is  always  passively  dilated  in  this 
disease  ;*  nor  even  if  such  were  the  case,  could  I  admit  his  con- 
clusion that  the  symptoms  which  characterize  the  affection  would 
be  explained  thereby. 

The  diagnosis  of  exophthalmic  goitre,  in  its  typical  form  at 
least,  cannot  be  attended  with  difficulty.  It  is  liable  to  be  con- 
founded with  ordinary  bronchocele  only;  but  from  this  it  differs, 
as  pointed  out  by  Stokes,  in  not  being  connected  with  soil  or 
climate,  and  in  the  remarkable  variations  of  volume  exhibited  by 
the  tumor.  The  enlargement  of  the  thyroid,  moreover,  seldom 
attains  to  the  magnitude  exhibited  in  bronchocele ;  and,  as  re- 
marked by  Graves,  it  becomes  stationary  at  a  stage  when  the 
growth  of  bronchocele  is  accelerated.  The  swelling  does, 
however,  contrary  to  the  opinion  of  Graves,  not  unfrequently 
"amount  to  actual  deformity."  The  remarkable  throbbing  of 
the  carotid  arteries  usually  witnessed  in  this  disease,  may  be 
confounded  by  a  careless  observer  with  that  due  to  inadequacy 
of  the  aortic  valves ;  but  the  absence  of  a  diastolic  murmur  at 
the  base  of  the  heart,  and  the  character  of  the  radial  pulse,  will 
suffice  to  exclude  the  latter  affection.  The  prognosis  is,  on  the 
whole,  not  unfavourable,  but  it  must  be  made  with  reference  to 
the  actual  condition  of  the  patient.  Most  of  these  cases  improve 
and  relapse  alternately,  the  disease  becoming  chronic,  and  ulti- 
mately stationary.    Death  seldom  results  directly  from  it. 

The  treatment  must  vary,  according  to  the  view  taken  of  the 
pathology  of  the  disease,  and  the  special  indication  afforded  by 
symptoms. 

.  The  resemblance  which,  in  one  feature,  it  bears  to  bronchocele, 
has  suggested  the  use  of  iodine,  and  several  examples  of  cure  by 

*  Nouveau  Dictionnaire  de  MSdecine  el  de  Chirurgie  Pratiques,  torn,  xvi",  p.  506. 
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means  of  this  agent  have  been  recorded.*  Trousseau,  however, 
believes  that  iodine  is  positively  injurious.  Iron  may  be  given 
with  benefit  where  anaemia  predominates,  if  the  pulse-rate  be  not 
excessive.-!*  In  the  latter  case,  especially  if  the  pulse  be  at  the 
same  time  weak  and  intermittent,  the  impulse  of  the  heart  feeble, 
and  the  first  sound  clear  but  faint,  digitalis  is  the  appropriate  agent 
to  be  employed.  Under  its  use,  in  doses  of  TT\_x  to  Tf[xv  of  the 
tincture  given  thrice  daily,  with  the  spirit,  or  compound  tincture, 
of  chloroform,  the  pulse-rate  is  rapidly  reduced,  whilst  the  action 
of  the  heart  acquires  strength  and  steadiness.  Digitaline  may  be 
substituted,  in  doses  of  one-fortieth  of  a  grain  every  sixth  hour 
till  the  above  mentioned  effects  are  exhibited,  or,  should  the  sto- 
mach prove  intolerant  of  the  drug  in  any  form,  3j  of  the  unguen- 
twm  digitalis  of  the  Hamburgh  Pharmacopoeia  may  be  smeared 
over  the  precordium  night  and  morning,  the  result  being  care- 
fully observed.  In  every  case  the  use  of  the  drug  should  be 
suspended  when  the  pulse  has  been  reduced  below  100  in  the 
minute.  Trousseau,  however,  thinks  digitalis  should  be  given 
till  the  pulse-rate  falls  to  70,  and  the  earliest  symptoms  of  its 
toxic  effects  are  exhibited ;  viz.,  vertigo  and  nausea.  This  is 
unnecessary,  and  not  free  from  danger.  It  is,  moreover,  objec- 
tionable, as  precluding  the  repeated  use  of  the  medicine,  with- 
out which  permanent  benefit  cannot  be  obtained. 

Aconite  may  be  given  with  advantage  during  the  paroxysms 
of  palpitation,  if  the  impulse  of  the  heart  be  vigorous  and  the 
pulse  free  from  intermission.  Bromide  of  potassium  may  be  like- 
wise administered  with  benefit  in  such  cases.^  Gelseminum, 
arsenic,  and  iodo-bromide  of  calcium§  have  been  used  in  the 
treatment  of  exophthalmic  goitre ;  galvanization  of  the  cervical 
sympathetic,  as  first  resorted  to  by  Dusch,  has  been  likewise 
tried,  and  with  satisfactory  results,  by  Chvostek,  Moritz  Meyer, 
and  by  Eulenburg  and  Guttmann.|| 

One  of  the  primary  objects  of  general  treatment  in  cases  at- 

*  Vide  Stokes,  opus  citat.,  and  Cheadle,  St.  George's  Hospital  Reports,  vols.  iv.  and 
vii.,  also  Case  134,  p.  1071. 

t  Vide  Foot,  Irish  Hospital  Gazette,  vol.  ii.,  p.  165,  and  Sharpley,  loco  citat. 
%  Vide  Case  130,  p.  1066. 

§  Dr.  Guptil,  American  Journal  of  the  Medical  Sciences,  January,  1874. 
||  Die  Pathologic  des  Sympathetica,  1873. 
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tended  with  derangement  of  menstruation,  should  be  to  re-estab- 
lish this  function.  Improvement  generally  coincides  with  the 
return  of  the  menstrual  flux  at  the  monthly  periods,  and,  as 
remarked  by  Charcot,*  such  is  likewise  the  case  on  the  occur- 
rence of  pregnancy. 

Cold  water  bathing,  and  especially  cold  showers,  at  the  proper 
season,  and  during  the  intervals  between  the  monthly  changes, 
are  of  great  value  as  a  means  of  allaying  nervous  excitement  and 
promoting  general  nutrition. 

Bleeding  from  the  arm  has  been  followed  by  complete  relief 
during  a  paroxysm  of  dyspnoea  in  which  strangulation  from  vas- 
cular engorgement  of  the  thyroid  body  had  been  imminent.  Ice 
should  be  applied  over  the  tumor,  at  the  same  time,  as  suggested 
by  Aran  and  Trousseau. -f* 

In  extreme  cases,  tracheotomy  has  been  suggested  as  the  only 
means  of  saving  life ;  but,  irrespectively  of  the  unfavourable  pros- 
pect of  ultimate  recovery  which  this  operation  affords,  even 
though  successful  in  rescuing  the  patient  from  immediate  death, 
it  is  attended  with  the  utmost  difficulty  and  danger  in  the  per- 
formance, owing  to  the  enlargement  and  great  vascularity  of  the 
thyroid  body.  I  have,  in  a  previous  page  (1057)  indicated  an 
alternative  procedure,  which  was  eminently  successful  in  the  only 
instance  in  which  it  has  been  resorted  to ;  namely,  division  of 
the  cervical  fascia  over  the  tumid  gland. 

The  following  six  cases  constitute  the  only  examples  of  exoph- 
thalmic goitre  of  which  I  have  preserved  full  notes. 

Case  CXXIX. — Exophthalmic  Goitre  and  Impairment  of  Vision; 
Palpitation,  with  Murmur  in  the  Pulmonary  Artery;  Rapid 
Pulse ;  Irregular  Menstruation. 

Anne  C,  aged  thirty  years,  visited  the  Mater  Misericordise 
Hospital  as  an  extern  patient,  May  31st,  1867.  Three  years  pre- 
viously she  had  been  in  hospital  for  pain  in  the  left  shoulder. 
About  the  same  time  she  noticed  a  swelling  in  her  neck,  and  her 
sight  began  to  fail.    During  the  last  year  menstruation  had  been 

*  Gazette  Hebdomadaire,  1862. 

t  Bull,  de  I'Acad.  de  Midecine,  December  4th,  1860,  torn,  xxvi.,  p.  122. 
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irregular,  and  on  two  occasions  it  was  suspended  for  two  months. 
The  eyes  were  prominent,  and  vision  was  imperfect  in  the  left ; 
it  was  "  misty"  and  "  cloudy"  after  exertion.  There  was  general 
enlargement,  with  pulsation  of  the  thyroid  gland.  The  carotid 
arteries  pulsated  visibly ;  the  pulse  was  168  and  weak,  and  the 
sounds  of  the  heart  were  sharp,  clear,  and  free  from  murmur. 
She  was  directed  to  take,  twice  daily,  gr.  ss  of  extract  of  bella- 
donna, with  an  equal  quantity  of  extract  of  nux  vomica. 

June  15th,  1868.  She  again  presented  herself  in  the  out- 
patients' room,  and  the  following  note  was  taken.  Pulse  small, 
160;  heart's  action  "hammering,"  and  in  rate  corresponding  to 
the  radial  pulse,  but  not  attended  with  murmur.  Thyroid  en- 
larged and  pulsating ;  eyes  prominent,  and  sight  weak  ;  respira- 
tion 36 ;  has  cough,  and  is  remarkably  nervous. 

October  7th,  1868.  The  report  made  was  as  follows.  Pulse 
168 ;  bruit  de  rape  over  pulmonary  artery,  but  not  audible  else- 
where. Menstruation  has  been  suspended  for  the  last  two 
months ;  is  deaf  in  right  ear.  To  have  bromide  of  potassium, 
grs.  x,  thrice  daily. 

January  13th,  1869.  The  last  note  made  of  this  case  bears 
the  above  date,  and  is  to  the  following  effect.  Pulse  150  ;  eyes 
prominent ;  thyroid  large  and  pulsating ;  heart  bounding. 

It  is  noteworthy  that  impairment  of  vision  not  only  existed  in 
one  eye,  but  was  coeval  with  protrusion  of  the  eyeballs,  and  was 
one  of  the  earliest  symptoms  observed. 


Case  GXXK— Exophthalmic  Goitre;  Palpitation,  with  Roughness 
of  the  First  Sound,  and  Throbbing  of  the  Carotids;  Irregular 
Menstruation  ;  Improvement 

Eliza  E.,  aged  twenty-two  years,  a  domestic  servant,  of  fair 
complexion,  and  a  native  of  Birmingham,  visited  the  extern  de- 
partment of  the  Mater  Misericordiae  Hospital  on  the  10th,  and 
again  on  the  17th  of  January,  1868.  She  had  been  for  several 
years  suffering  from  palpitation,  which  first  occurred  after  severe 
mental  affliction.  Six  months  previous  to  her  visit  she  noticed 
that  her  eyes  projected,  and  three  months  later,  that  her  neck 
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was  swollen.  Pulse  132  j  eyes  remarkably  prominent  and  staring 
especially  the  left,  which  was  myopic.  The  thyroid  body  was 
enlarged,  and  pulsated  strongly.  There  was  palpitation  of  the 
heart,  with  roughness  of  the  first  sound,  and  visible  pulsation  of 
the  carotids  accompanied  by  a  systolic  arterial  murmur.  Men- 
struation was  irregular,  the  periods  varying  from  four  to  six 
weeks.  Appetite,  sleep,  and  state  of  bowels  natural;  tongue 
clean.  To  have  grs.  vij  of  bromide  of  potassium  thrice  daily.  A 
few  months  later  this  girl  reported  herself  as  greatly  improved, 
and  able  to  resume  her  employment. 

Palpitation  preceded  the  other  two  events  in  this  case,  and 
protrusion  of  the  eyes  was  second  in  order. 

Case  CXXXI. — Palpitation  ;  Exophthalmia ;  Enlargement  and 
Great  Congestion  of  Thyroid  Body ;  Systolic  Murmur  in 
TJiyroicl  Gland  and  in  Carotid  Arteries ;  Dyspnoea  ;  Dys- 
phagia ;  Cough  and  Haemoptysis  ;  (Edema  of  Feet,  and  Oc- 
casional Syncope ;  Rapid  Pidse  ;  Intermittence  of  the  Heart ; 
Masking  of  the  Second  Sound  ;  Extension  of  Precordial  Did- 
ness,  and  Displacement  of  Apex  Outwards. 

Margaret  M.,  aged  forty  years,  a  dressmaker,  married,  and  has 
had  nine  children,  is  still  "  regular,"  visited  hospital,  July  6th, 
1869.  Her  illness  commenced  with  palpitation  eight  years  pre- 
viously, and  about  the  same  time  her  eyes  became  somewhat 
prominent.  Pour  years  later  her  breathing  became  short,  and 
about  the  same  time  she  began  to  experience  some  difficulty  in 
swallowing  solids.  Por  the  last  two  years  she  has  been  suffering 
from  cough  with  mucus  expectoration,  which,  on  three  several 
occasions,  was  mixed  with  blood.  Epistaxis  has  occurred  occa- 
sionally. During  the  heat  of  the  present  summer  she  had  been 
prevented,  by  dyspnoea,  from  assuming  the  recumbent  posture, 
and  for  the  last  fortnight  she  has  been  drowsy. 

When  first  seen  by  me  her  condition  was  the  following :  The 
eyes  were  remarkably  and  equally  prominent,  conjunctivae  con- 
gested, and  pupils  contracted.  She  possessed  the  power  of  clos- 
ing the  eyes  by  an  effort,  but  during  sleep  they  remained  open. 
Both  lobes  of  the  thyroid  body  were  greatly  enlarged,  and  there 
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was  congestion  of  the  veins  of  the  neck,  which  was  much  in- 
creased when  the  patient  coughed.  Indeed,  she  declares  that 
during  the  act  of  coughing,  the  tension  is  so  great  over  the  thy- 
roid gland,  that  she  feels  as  if  it  must  "  burst."  The  root  of  the 
neck  was  tumid  and  rounded  off.  She  did  not  suffer  from  head- 
ache. Bowels  confined.  Eespiration  was  shallow,  and  60  in  the 
minute.  The  pulse  was  108,  and  weak.  The  action  of  the  heart 
was  characterized  by  occasional  intermissions  ;  the  sounds  were 
free  from  murmur,  but  the  second  was  not  clear  at  any  point  of 
the  precordium.  The  respiratory  sounds  were  weak,  but  equal 
on  both  sides.  Percussion-resonance  normal.  To  have  aperi- 
ents, and  grs.  x  of  bromide  of  potassium,  thrice  daily. 

July  30th.  She  has  had  slight  weakness,  with  temporary  loss 
of  vision  and  of  consciousness,  two  or  three  times  daily  for  the 
last  fortnight ;  this  was  not  caused  by  exertion. 

April  6th,  1870.  She  has  been  "irregular"  for  the  last  six 
months,  and  the  feet  have  been  swollen  at  night  for  the  last  four 
months.  Pulse  120.  Eyes  prominent  and  lachrymose,  and  when 
she  coughs  forcibly  she  feels  them  tense,  and  as  if  she  could  not 
close  them. 

The  thyroid  body  was  much  enlarged,  and  crossed  by  turgid 
veins  ;  it  yielded  a  loud  systolic  bellows-murmur.  A  murmur 
of  similar  character  and  rhythm  was  audible  in  the  carotid  arte- 
ries. The  face  was  congested.  Precordial  dulness  was  extended; 
apex-pulsation  in  nipple-line,  and  impulse  strong. 

This  patient  ceased  to  attend  at  the  hospital,  and  I  lost  sight 
of  her. 

Case  CXXXIL— Palpitation  and  Rapid  Pulse ;  Uxophthalmia  ; 
Enlargement  and  Pulsation  of  Thyroid ;  TliroUing  of  Caro- 
tids ;  Derangement  of  Menstruation ;  Abrupt  Cardiac  Im- 
pulse ;  Sounds  Clear,  and  Free  from  Murmur  ;  Second  Sound 
Reduplicated  at  Midsternum ;  Dilatation  of  Left  Ventricle. 

Miss  McC,  a  farmer's  daughter,  aged  twenty-three  years,  con- 
sulted me  on  the  13th  of  May,  1870.  Had  undergone  much 
labour  in  milking  cows  at  a  large  dairy.  Two  years  previously 
she  began  to  experience  palpitation ;  about  the  same  time  she 
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noticed  swelling  at  the  root  of  her  neck,  and  enlargement  of  her 
eyes,  both  of  which  changes  have  been  gradually  increasing  since 
that  date.  Has  had,  for  the  preceding  six  months,  slight  tender- 
ness of  the  left  knee,  at  a  point  some  distance  above  the  joint. 

When  she  came  under  my  notice,  her  skin  was  dusky  and  her 
eyeballs  were  prominent,  giving  her  a  remarkable  staring  ex- 
pression, which  her  brother,  who  accompanied  her,  characterized 
as  a  "  queer  look."  The  thyroid  body  was  enlarged  and  pulsa- 
tile, but,  as  I  was  informed,  it  varied  inversely  as  the  activity  of 
the  menstrual  function.  There  had  been  no  "  change  "  for  the 
preceding  two  months,  and  the  thyroid  was,  at  the  time  of  ex- 
amination, remarkably  large.  Pulse  144,  and  regular ;  throbbing 
of  the  carotid  and  radial  arteries  ;  the  impulse  of  the  heart  was 
abrupt  and  "hammering";  the  sounds  were  clear  and  unattended 
with  murmur,  the  second  being  reduplicated  at  midsternum. 

To  have  bromide  of  potassium  (grs.  x)  thrice  daily,  and  com- 
pound aloetic  pill  (grs.  v)  every  night.  To  give  up  the  use  of 
strong  tea,  to  which  she  had  been  addicted.  I  have  had  no 
further  report  of  this  patient.  In  the  absence  of  the  signs  of 
pulmonary  congestion  in  this  case,  I  regarded  reduplication  of 
the  second  sound  as  evidence  of  dilatation  of  the  left  ventricle. 
The  clear  and  sharp  character  of  the  sounds  tended  to  confirm 
this  view. 

Case  CXXXIII. — Palpitation  ;  Exophthalmia,  and  Enlargement 
of  Thyroid  Body,  with  Pulsation,  Thrill,  and  Systolic  Bruit  ; 
Bruit  de  Diable  ;  Weak  and  Rapid  Pulse  ;  Tumidtuous 
Action  of  Heart,  with  Systolic  Murmur  loth  at  Apex  and 
Base ;  Amenorrhc&a  ;  Great  Dilatation  of  the  Pupils  ;  Ema- 
ciation ;  Temporary  Improvement,  and  Belapse. 

Doctor  Stokes  was  kind  enough  to  invite  me  to  see,  with  him, 
a  remarkable  example  of  this  disease,  on  the  28th  of  April,  1871. 
The  patient  was  a  young  lady  from  the  country,  aged  twenty- 
four  years.  She  gave  the  following  history  of  her  illness :  Two 
years  previously  she  had  been  much  frightened,  and  immediately 
afterwards  she  began  to  suffer  from  palpitation.  About  a  week 
subsequently  her  eyes  began  to  project,  and  the  root  of  her  neck 
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to  swell.  Her  menstrual  function  now  became  deranged ;  she 
became  nervous  and  sleepless,  and  began  to  lose  flesh. 

Under  a  course  of  treatment  with  tonics  and  chalybeates  she 
improved  considerably ;  the  swelling  of  the  thyroid  subsided,  the 
eyeballs  receded,  the  palpitation  was  mitigated,  and  menstrua- 
tion was  re-established. 

This  improvement  was  of  brief  duration,  and  when  I  saw  the 
patient  her  condition  was  as  follows :  She  was  greatly  emaci- 
ated, pale,  and  nervous ;  the  eyeballs  projected  quite  beyond  the 
lids  ;  she  closed  the  eyes  with  great  difficulty,  the  effort  to  do  so 
being  attended  with  circumorbital  pain,  and  she  slept  with  the 
eyes  open.  The  pupils  were  greatly  dilated,  and  when  the  pa- 
tient sat  with  one  side  of  her  face  to  the  window,  light  entering 
by  the  pupil  and  reflected  from  the  fundus  oculi,  was  distinctly 
transmitted  at  an  angle  through  the  sclerotic. 

The  thyroid  body  was  much  enlarged,  especially  on  the  right 
side,  and  coursing  over  it  were  seen  large  and  distended  veins 
which  pulsated  synchronously  with  ventricular  systole ;  this  pul- 
sation was  arrested  by  light  finger-pressure  at  the  root  of  the 
neck. 

A  loud  intermittent  bruit,  of  a  buzzing  character,  and  syn- 
chronous with  ventricular  systole,  was  audible  over  the  thyroid 
*  body,  and  at  its  posterior  margin  a  combination  of  triple  sounds, 
consisting  of  carotid  bruit  de  choc,  jugular  bruit  de  diable,  &n&  the 
thyroid  buzz  just  described,  was  heard.  The  thyroid  body  pul- 
sated sensibly,  and  communicated  to  the  hand  a  faint  thrill. 
Pulse  rapid  and  weak ;  cardiac  impulse  strong  and  heaving,  and 
both  at  apex  and  base  a  faint  but  rough  systolic  murmur  existed. 
The  apex-pulsation  was  in  the  nipple-line.  She  had  not  men- 
struated for  the  last  four  months.    The  bowels  were  regular. 

Small  doses  of  citrate  of  iron  and  quinia  were  prescribed,  and 
inunction  of  the  precordium  with  the  ointment  of  digitalis  (Ham- 
burgh Pharmacopoeia)  was  directed.    I  had  not  again  an  oppor- 
tunity of  seeing  this  lady,  and  I  have  heard  nothing  further  o 
her  case. 
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Case  CXXXIV. — Menorrhagia  ;  Palpitation  and  Rapid  Pulse  ; 
Gh'eat  Enlargement  of  Thyroid  Body,  and  Extension  of  Swel- 
ling into  Anterior  Mediastinum;  Enlargement  and  Distention 
of  Cefvical,  Thoracic,  and  Brachial  Veins ;  Throating  of 
Carotid  Arteries  ;  Systolic  Bruit  de  Soufflet  in  Thyroid ;  no 
Exophthalmia,  hut  Temporary  Obscuration  of  Vision  ;  Im- 
provement under  Treatment  with  Iodine. 

Miss  O'B.,  aged  about  forty  years,  consulted  me  in  September, 
1872,  She  bad  menstruated  regularly,  but  with  pain.  Her  neck 
began  to  swell  six  years  previously,  but  from  this  she  felt  no  in- 
convenience till  nine  months  prior  to  her  visit  to  me.  When  first 
noticed,  the  swelling  of  the  neck  was  cbiefly  on  the  right  side. 

In  January,  1872,  she  was  suddenly  attacked  with  "  flood- 
ing," which  lasted  continuously  for  twenty-four  clays,  the  dis- 
charge, consisting  partly  of  liquid,  and  in  part,  of  clotted  blood. 
The  loss  was  very  considerable,  and  greatly  reduced  her  strength. 
After  this  occurrence  she  began  to  suffer  from  palpitation  and 
dyspnoea  on  slight  exertion,  and  the  swelling  in  the  neck  rapidly 
increased. 

At  the  date  of  this  lady's  visit  to  me  the  thyroid  body  had 
attained  a  large  size,  and,  as  judged  by  the  percussion-dulness 
and  the  prominence  of  the  sternum,  a  tumor  continuous  with  it 
extended  fully  two  inches  into  the  anterior  mediastinum* 

The  superficial  veins  at  the  root  of  the  neck  were  greatly 
enlarged  and  tortuous,  the  external  jugular  being  quite  as  large 
as  the  internal  jugular  in  its  normal  state,  and  from  the  thyroid 
cartilage  to  the  fourchette  of  the  sternum  a  vein  of  equal  size 
coursed  vertically  along  the  middle  line.  Over  the  thyroid  body 
generally  a  loud  systolic  hruit  de  soufflet  was  audible.  The  cervi- 
cal arteries  pulsated  visibly,  and  the  superficial  veins  of  the  arms 
and  of  the  upper  portion  of  the  chest  on  both  sides  were  enlarged 
and  distended.  The  upper  portion  of  the  sternal  region,  for 
about  two  inches  downwards,  was  prominent  and  dull  on  percus- 
sion as  already  stated,  whilst  both  subclavicular  regions  were 

*  A  case,  which  ultimately  proved  fatal,  exhibiting  a  similar  extension  of  the 
thyroid  into  the  chest,  is  reported  from  Guy's  Hospital,  in  the  Medical  Press  and 
Circular  of  March  23rd,  1870.    The  heart  was  normal  in  this  case. 
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depressed,  and,  in  the  latter  situations  respiration  was  feeble. 
Over  the  sternal  prominence  a  loud  musical  stridor  was  heard 
with  both  inspiration  and  expiration. 

The  heart  pulsated  in  the  normal  position ;  its  action  was  rapid 
and  tumultuous,  but  the  impulse  was  rather  abrupt  than  strong, 
whilst  the  second  sound  was  sharp,  clear,  and  free  from  mur- 
mur. 

The  pulse  was  regular  but  abrupt,  and  in  the  sitting  posture 
it  averaged  144.  The  eyes  were  not  prominent,  but  on  the  occa- 
sion of  her  third  visit,  viz.,  on  the  1st  of  October,  she  experi- 
enced a  mist  passing  over  her  eyes  from  below,  when  she  looked 
upwards.  There  was  then  slight  oedema  of  the  feet  and  of  the 
right  arm  and  shoulder. 

The  slightest  exertion  caused  much  difficulty  of  breathing. 
Sleep  was  disturbed,  and  she  experienced  some  discomfort  at 
the  root  of  the  neck  when  swallowing  solids.  Voice  husky,  and 
singing  voice  entirely  lost.  Face  of  a  leaden  hue.  To  have 
grs.  v  of  iodide  of  potassium,  with  TT\_iij  of  tinct.  of  iodine,  thrice 
daily,  and  the  tumor  to  be  painted  with  the  liniment  of  iodine. 
To  have  warm  sea-baths,  and  subsequently  open  sea-bathing. 
Digitalis  had  been  given  in  large  doses,  with  very  little  benefit. 

I  saw  this  lady  again  in  the  following  year.  She  had  con- 
tinued the  iodine  treatment  during  the  interim.  The  thyroid 
swelling  was  now  much  reduced,  and  the  venous  engorgement 
less.  She  had  not  had  a  return  of  the  flooding ;  her  monthly 
health  was  now  regular,  and  her  strength  had  improved.  I  have 
not  since  heard  of  her. 


CHAPTEK  X. 

DISEASES  OF  THE  AOETA. 

These  diseases  may  be  classified  under  the  three  heads  of 
(a)  Atheromatous  change,  in  its  several  stages. 
Q>)  Simple  dilatation, 
(c)  Aneurism. 

Atheromatoics  transformation  of  the  coats  of  arteries  is  a 
result  of  malnutrition,  and  essentially  degenerative.  Not  un- 
frequently  the  products  of  a  low  form  of  inflammation  of  the 
internal  and  middle  coats  are  combined  with  those  of  tissue  de- 
generation. Moxon  says,  "  Atheroma  is  in  continuity  with 
arteritis,  and  graduates  from  a  condition  in  which  no  inflam- 
matory results  can  be  found,  into  one  in  which  inflammation  is 
unmistakably  present."  He  holds  that  inflammatory  irritation 
of  arteries  arises  from  vascular  tension,  and  remarks  that  dis- 
eases which  lessen  the  volume  of  the  blood,  and  therefore 
diminish  the  tension  of  the  arteries,  such  as  phthisis  and  mitral 
obstruction,  are  very  rarely  associated  with  atheroma,*  Holmes 
considers  strain  of  the  walls  of  arteries  to  be  the  principal  factor 
in  the  production  of  atheroma. *f 

Niemeyer  maintains  that  antecedent  chronic  inflammation  is 
a  necessary  condition  of  atheromatous  change.:}:  Virchow  is  of 
the  same  opinion ;  adding,  that  the  primary  irritation  results  in 
enlargement  of  the  connective- tissue  corpuscles,  multiplication 
of  nuclei,  cell-proliferation  by  endogenous  growth,  and,  finally, 
fatty  degeneration  of  these  new  products.§ 

The  degenerative  changes  in  the  coats  of  blood-vessels  consti- 
tuting atheroma,  consist  essentially  in  fatty  and  calcareous  meta- 

*  Guy's  Hospital  Reports,  vol.  xvi.,  third  series,  1871,  p.  431. 
t  System  of  Surgery. 

t  Text-Book  of  Practical  Medicine,  vol.  i.,  p  345. 
§  Cellular  Pathology,  translated  by  Chance,  p.  361. 
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morphoses,  as  shown  by  Gulliver,*  and  admitted  by  Paget,f 
Erichsen,j  and  all  modern  pathologists.  Aitken  regards  atheroma 
as  a  fatty  product  of  degeneration  of  tissue ;  but  he  considers 
rheumatism,  gout,  and  syphilis,  to  be  the  ordinary  causes  of  this 
change.§  Hodgson  has  noticed  the  frequent  occurrence  of  aneu- 
rism in  persons  who  had  suffered  from  syphilis  and  taken  large 
quantities  of  mercury.||  The  doctrine  of  syphilitic  causation  of 
atheroma  is,  however,  very  questionable.  It  is  noteworthy,  that 
whilst  syphilis  is  more  common  in  civic  than  in  rural  popula- 
tions, aneurism  is  not  proportionately  in  excess  amongst  the 
former ;  and,  as  remarked  by  Mr.  Cooper  Todd,  whilst  syphilitic 
affections  were  formerly  more  common  and  more  virulent 
amongst  soldiers  than  at  present,  aneurism  has  been  latterly 
rather  on  the  increase  in  the  army.1I 

The  influence  of  gout  in  the  production  of  atheroma  cannot,  I 
think,  be  doubted.  The  degenerative  changes,  which,  in  chronic 
gout,  are  exhibited  by  the  several  structures  in  and  around  the 
joints,  are  kindred  to,  and  most  frequently  associated  with,  cor- 
responding changes  in  the  walls  of  the  arteries.  I  cannot  recog- 
nise rheumatism  as  a  cause  of  atheroma,  except  in  so  far  as  it 
may  be  associated  with  gout,  under  the  form  of  "  chronic  rheu- 
matic arthritis."** 

In  many  cases  atheroma  is  directly  and  exclusively  the  result 
of  persistent  arterial  tension  from  hypertrophy  of  the  left  ven- 
tricle, ff  Hence,  its  frequent  association  with  the  cirrhotic  form 
of  Bright's  disease,  and  with  patency  of  the  aortic  valves.  Hence, 
likewise,  it  is  first  exhibited  in  the  arch  of  the  aorta,  which  is 
most  exposed  to  pressure  from  an  hypertrophied  ventricle.  The 
change  commences  in  the  middle  or  fibrous  coat,  in  the  form  of 
minute  fawn-coloured  spots ;  these  gradually  extend  and  coa- 

*  Medico-CMrurgical  Transactions,  vol.  xxvi.,  p.  86. 
T  Lectures  on  Surgical  Pathology,  vol.  i.,  p.  138. 
$  Science  and  Art  of  Surgery,  1869,  vol.  ii.,  p.  1. 
§  The  Science  and  Practice  of  Medicine,  fifth  edition. 
||  A  Treatise  on  ilie  Diseases  of  Arteries  and  Veins,  1815. 
IT  Army  Medical  Reports,  1868. 

»*  Vide  A  Treatise  on  Chronic  Rheumatic  Arthritis,  by  Kobert  Adams,  M.D., 
1857. 

+t  Vide  p.  513,  et  sequent.,  and  p.  824. 
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lesce,  assume  a  deeper  yellow  tint,  and  become  more  dense  and 
brittle.    In  the  same  proportion,  the  coats  of  the  arteries  lose 
their  properties  of  resistance  and  elasticity,  and  the  vessel  is 
slowly  and  permanently  dilated.    The  middle  coat  thus  deterio- 
rated may  be  rent  by  the  pressure  of  the  blood,  or  it  may  under- 
go the  further  change  of  calcification,  forming  scales,  the  sharp 
edges  of  which,  as  observed  by  Kichet,*  may  wound  the  "intima," 
and  thus  give  rise  to  aneurism.   The  internal  coat,  when  unsup- 
ported on  the  outside,  from  yielding  or  disintegration  of  the 
"media,"  is,  in  the  great  majority  of  cases,  quickly  broken 
through,  and  aneurism  is  the  necessary  result.    The  process  of 
change  above  sketched,  may,  however,  not  extend  beyond  the 
stage  of  dilatation  of  the  vessel.    In  the  case  of  the  superficial 
and  smaller  arteries,  such  as  the  radial  and  temporal,  owing  to 
their  loose  connexions  and  the  tenuity  of  their  walls,  this  is 
always  accompanied  by  elongation  and  inflection. 

Dilatation  of  the  aorta,  carried  to  a  certain  point,  and  involving 
the  orifice  of  the  vessel,  if  unattended  with  proportionate  ex- 
pansion of  the  valves,  will  give  rise  to  patency  and  a  murmur  of 
reflux,f  which,  if  the  degree  of  inadequacy  be  extreme,  will  be 
prediastolic  in  rhythm  +  If  the  internal  surface  of  the  vessel  be 
rough  from  atheromatous  change,  a  systolic  murmur,  located 
above  the  base  of  the  heart,  and  not  transmitted  into  the  arte- 
ries of  the  neck,  will  be  the  result.§  I  cannot  admit  that  equa- 
ble and  moderate  dilatation  of  the  aorta  is  cognizable  from 
physical  evidence  in  the  absence  of  the  conditions  and  attendant 
signs  just  specified. 

Dilatation  of  an  artery  carried  to  an  extreme  degree,  and 
unaccompanied  by  breach  of  continuity  in  one  or  more  of  its 
coats,  constitutes  true  aneurism ;  a  form  of  the  disease  denied  by 
Scarpa,||  but  admitted  by  Corvisart,1F  Bertin,**  Laennec,ft  and 

*  Nouveau  Dictionnaire  de  Medecine  et  de  Ohirurgie  Pratiques,  1865,  vol.  ii. 
t  Vide  Case  87,  p.  866. 
t  Vide  p.  843,  and  Case  98. 
§  Vide  p.  839,  and  Case  62. 

II  A  Treatise  on  Aneurism,  Wishart's  translation,  p.  54. 

1A  Treatise  on  the  Diseases  and  Organic  Lesions  of  the  Heart  and  Great  Vessels 
•nebb  s  translation,  p.  302.  ' 
**  Traitk  des  Maladies  du  Occur,  p.  93,  Observations  37  and  38. 
Tt  Traitd  d 'Auscultation  Mediate,  torn,  ii.,  p.  688. 
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by  most  modern  authors.  True  aneurism  must  be  recognized,  but 
only  as  representing  a  state  of  transition ;  the  size  attained  and 
the  figure  presented  by  it  depending  upon  the  degree  and  extent 
of  antecedent  disease  in  the  walls  of  the  vessel,  and  the  strain 
exercised  upon  them.  The  distinction  between  dilatation  and 
true  aneurism,  as  recognized  by  modern  writers,  has  reference 
rather  to  the  figure  than  the  degree  of  enlargement ;  a  fusiform 
expansion  of  the  vessel  over  a  limited  portion  of  its  length,  or 
a  yielding  of  a  portion  of  its  circumference  in  the  form  of  a  sac- 
cular protrusion  of  all  its  coats,  constituting  true  aneurism, 
whilst  an  equable  enlargement,  formerly  designated  cylindroidal 
aneurism,  is  now,  according  to  its  degree,  recognized  as  dilatation 
of  the  vessel. 

Aneurism,  therefore,  as  I  understand  it,  is  either  true,  by  which 
I  would  imply  a  localized  bulging  or  protrusion  of  all  the  coats 
of  the  artery ;  false,  one  or  more  of  the  tunics  being  broken 
through  ;  compound,  where  a  false  is  engrafted  upon  a  true  aneu- 
rism by  outgrowth  from  a  limited  portion  of  its  surface;*  dis- 
secting, constituted  by  rupture  of  the  internal  and  middle  coats, 
the  blood  having  formed  a  new  channel  by  separation  of  the 
outer  from  the  middle  coat  over  a  limited  portion  of  the  cir-J 
cumference  of  the  artery,  and  re-entered  the  vessel  by  a  second 
opening,  more  or  less  distant  from  the  original  rent ;  and  vari- 
cose, consisting  in  a  communication  between  an  aneurism  and 
a  vein,  the  pulmonary  artery,  or  one  of  the  chambers  of  the 
heart.T" 

False  aneurism,  the  form  in  which  the  disease  is  most  fre- 
quently presented,  is  usually  the  result  of  laceration  or  Assuring 
of  the  internal  and  middle  coats  of  the  artery,  already  deterio- 
rated by  atheromatous  change.  The  blood  insinuates  itself 
through  the  rent  so  formed,  and  by  its  pressure  determines  the 
development  of  aneurism.  Occasionally,  as  observed  by  Corvi- 
sart,J  aneurism  results  from  perforation  of  the  inner  coats  of  the 

*  Vide  Corvisart,  opus  citat.,  p.  302,  where  an  example  is  given. 

t  I  do  not  propose  discussing  aneurism  in  its  surgical  aspects,  and  therefore 
have  not  included  in  the  above  category,  traumatic  aneurism,  aneurismal  vam,  or 
aneurism  by  anastomosis. 

X  Hebb's  translation,  p.  276. 
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vessel,  by  the  rupture  of  an  abscess  situate  between  the  middle 
and  external  coats.  Laennec  also  admits  this  mode  of  origin  of  r 
aneurism.*  False  aneurism  may  be  circumscribed  or  diffused. 
Circumscribed  false  aneurism  has  been  divided  into  two  species; 
namely,  "  mixed  internal,"  and  "  mixed  external."  The  "  inti- 
ma  "  protruding  through  a  rent  in  the  middle  and  external  coats, 
and  with  the  connective  tissue  forming  the  sac  of  the  aneurism, 
constitutes  the  former  species,  the  identity  of  which  rests  upon 
the  authority  of  Dubois  and  Dupuytren  based  upon  a  single  ob- 
servation, and  is  now  not  admitted.  The  "  mixed  external,"  or 
the  "  aneurism  of  transition"  of  Cruveillier,  is  produced  by  rup- 
ture of  the  internal  and  middle  coats  of  a  previously  diseased  or 
dilated  artery,  the  external  coat,  supported  by  the  connective  ■ 
tissue,  alone  forming  the  wall  of  the  sac.  This  is  the  most 
common  form  of  aneurism,  and  that  under  which,  except  where 
other  forms  are  expressly  specified,  the  disease  will  be  discussed 
in  the  succeeding  pages.-f 

Diffuse  false  aneurism  consists  in  an  accumulation  of  blood 
outside  the  artery  by  rupture  of  all  its  coats,  and  limited  only  by 
the  surrounding  parts.  It  arises  either  from  wound  or  laceration 
of  the  vessel  by  mechanical  violence,  or  from  rupture  of  the  sac 
of  a  mixed  external  aneurism. 

Aneurism  is  essentially,  though  not  exclusively,  a  disease  of 
middle  age.  Out  of  120  cases  reported  by  Lisfranc,  59  occurred 
between  the  ages  of  thirty  and  forty-five  years ;%  and  of  551 
cases  collected  by  Dr.  Crisp,  398  were  represented  as  having  oc- 
curred between  the  ages  of  thirty  and  fifty  years.§ 

Of  15  cases  of  aneurism  of  the  aorta  which  have  been  under 
my  observation  and  treatment,  11  were  between  the  ages  of 
thirty  and  fifty  years,  3  were  over  fifty,  and  one  only  was  under 
thirty  years.  Tables  XVI.  and  XVII.  comprise  84  cases  of 
aneurism  of  the  aorta ;  of  these,  55  were  between  the  ages  of 

*  Traiti  d' Auscultation  Mediate,  torn,  ii.,  p.  688. 

t  Dr.  Crisp  (Diseases  of  the  Blood  Vessels,  p.  108)  mentions  a  variety  of  false 
aneurism  formed  by  projection  of  the  internal  and  middle  coats  through  a  rent  in  the 
outer  tunic,  and  refers  to  an  example  of  this  kind  in  the  Museum  of  the  London 
College  of  Surgeons  (No.  1642). 

+  Reichet,  opus  cilat. 

§  Opus  citat.,  p.  113. 
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thirty  and  fifty  years,  10  were  over  fifty,  and  4  were  under 
thirty  years;  in  15  instances  the  age  is  not  stated.  The  princi- 
pal cause  of  the  prevalence  of  aneurism  at  middle  age  must 
be  the  vigour  and  activity  of  the  body  at  this  period  of  life. 
Atheromatous  change  and  calcification  of  the  arteries  is  most 
common  after  the  age  of  sixty,  as  stated  by  Bichat.*  But  the 
smaller  percentage,  and  the  less  degree  of  arterial  change  at  an 
earlier  period  'of  life,  are  more  than  counterbalanced  by  the 
vascular  strain  arising  from  greater  muscular  power  and  habi- 
tual physical  effort  in  middle  age. 

Sex  has  a  manifest  influence  in  the*  production  of  aneurism, 
Of  the  551  cases  referred  to  by  Crisp,  less  than  one-eighth  ha 
occurred  amongst  females,  whilst  my  tables  show  only  10  females 
out  of  84,  or  a  little  over  one-eighth.  The  more  laborious  habits, 
and  the  greater  muscular  vigour  of  the  male  as  compared  with  the 
female  sex,  by  which  vascular  tension  and  strain  are  produced, 
may  afford  a  satisfactory  explanation  of  this  difference.  Mr. 
Porter  has  denied  the  influence  of  labour  and  muscular  effort  in 
the  production  of  aneurism  ;f  but,  notwithstanding  his  great 
eminence  as  an  authority  on  this  subject,  I  cannot  concur  in  the 
opinion  just  stated.  Occupation,  when  ascertained  in  regard  to 
a  sufficient  number  of  cases,  may  be  accepted  as  a  criterion  by 
which  to  form  a  judgment  on  this  question.  My  conclusions  shall 
be  drawn  from  examples  of  aneurism  of  the  aorta  exclusively ; 
but  manifestly  they  must  apply  equally  to  aneurism  of  the  minor 
arteries. 

Of  57  cases  in  Tables  XVI.  and  XVII.  in  which  the  occupation 
of  the  patients  is  given,  12  were  mechanics,  10  were  soldiers 
or  pensioners,  8  were  labourers,  5  porters,  4  cabmen,  4  gentle- 
men, 4  housekeepers  (females),  2  grooms,  2  policemen,  1  was 
a  butler,  1  a  sailor,  1  a  dairyman,  1  a  cattle  drover,  1  I 
coal  heaver,  and  1  a  strolling  player  upon  a  wind  instrument. 
Thus,  it  would  appear  from  the  statistics  at  my  disposal,  that 
mechanics,  soldiers,  labourers,  and  porters,  men  whose  avocations 
demand  frequent  and  extreme  muscular  effort,  or  prolonged  ex- 
ercise under  unfavourable  conditions,  enjoy  an  unenviable  chs- 

*  Anatomic  G&nkralc,  torn.  ii. 

+  Observations  on  the  Surgical  Pathology  and  Treatment  of  Aneurism. 
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tinction  in  regard  to  liability  to  aneurism  of  the  aorta.  Indeed, 
in  most  instances,  the  first  symptoms  of  aneurism  can  be  traced 
to  a  definite  occurrence,  involving  great  strain  or  effort,  or  to  a 
severe  shock. 

The  relative  frequency  with  which  different  arteries  are  affected 
with  aneurism,  would  appear  to  depend  upon  (a)  their  magni- 
tude and  proximity  to  the  heart,  and  (6)  their  liability  to  strain 
or  injury,  whether  by  the  force  of  the  blood  current,  or  from  me- 
chanical causes.  Hence  the  disease  is  most  common  in  the  aorta. 
It  has  occurred  with  about  equal  frequency  in  the  innominate, 
carotid,  subclavian,  iliac,  femoral,  and  popliteal  arteries.* 

The  greater  liability  of  the  aorta,  as  compared  with  other  ar- 
teries, arises  from  its  immediate  exposure  to  the  force  of  impul- 
sion from  the  left  ventricle.  Owing  to  this  circumstance,  it  is  not 
only  more  liable  to  undergo  those  structural  changes  of  its  walls 
which  predispose  to  aneurism,  but  such  changes  having  been  ef- 
fected, it  is  more  likely  to  suffer  disintegration  of  structure  from 
the  force  of  the  blood  current.  The  figures  representing  the  rela- 
tive liability  to  aneurism  of  the  different  portions  of  the  aorta,  as 
deduced  from  the  84  cases  comprised  in  Tables  XVI.  and  XVII., 
are  as  follows  :  Ascending  portion  of  arch,  30  cases  ;  abdominal 
aorta,  16;  transverse  portion  of  arch,  14;  thoracic  aorta,  8; 
descending  portion  of  arch,  3.  Thus,  the  frequency  of  aneurism 
of  the  ascending  portion  of  the  arch  of  the  aorta  was  not  only  in 
excess  of  that  in  any  other  portion  of  the  vessel,  but  equal  to 
that  of  its  occurrence  in  any  two  other  portions  of  it.  Two  or 
more  portions  of  the  vessel  were  affected  in  the  following  rela- 
tive frequency :  Ascending  and  transverse  portions  of  arch,  8  ; 
transverse  and  descending  portions  of  arch,  3  ;  ascending  por- 
tion of  arch  and  thoracic  aorta,  2 ;  transverse  and  descending 
portions  of  arch  and  thoracic  aorta,  1  ;  entire  arch,  1 ;  ascend- 
ing portion  of  arch  and  abdominal  aorta,  1. 

As  to  the  pathology  of  aneurism,  I  will  only  remark  here,  that 
I  believe  structural  alteration  of  the  coats,  in  a  greater  or  less 
degree,  always  precedes  simple  or  aneurismal  dilatation  of  an 
artery ;  and  that  vascular  strain  or  tension  is  the  immediate  or 

*  Vide  Hodgson,  op.  cit.;  Lawrence,  Lectures  in  Lancet  and  Medical  Qazeltc; 
Chomel,  Dictionnaire  de  Midecine  ;  and  Wardrop,  Cyclopaedia  of  Practical  Surgery. 
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determining  cause  of  its  enlargement*  Habitual  vascular  ten- 
sion leads  to  impairment  of  nutrition,  degenerative  change,  and 
loss  of  elasticity  in  the  middle  coat  of  the  artery.  Such  changes 
being  established,  the  rate  of  expansion  of  the  disorganized  por- 
tion of  the  vessel  depends  upon  the  degree  of  internal  pressure 
to  which  it  is  subjected,  and  the  frequency  of  repetition  of  such 
pressure.  A  high  degree  of  blood-pressure  suddenly  brought  to 
bear  upon  an  artery  in  an  early  stage  of  structural  alteration, 
may,  within  the  period  of  a  single  act  of  respiration,  produce 
the  same  result  as  a  less  degree  of  tension,  exercised  at  intervals 
for  many  months,  upon  a  vessel  in  a  more  advanced  state  of 
disease. 

Where  aneurism  is  the  result  of  momentary  strain,  great  mus- 
cular effort,  or  violent  succussion  of  the  chest  or  back,  it  is 
always  of  the  false  variety,  and  the  patient  is  sensible  of  the 
occurrence  of  an  accident,  as  of  "  something  giving  way"  within 
the  chest  or  abdomen.  Sharp  pain  is  felt  at  the  seat  of  in- 
jury, the  breathing  is  usually  quickened,  haemoptysis  not  unfre- 
quently  occurs,  and  a  sense  of  faintness,  sometimes  amounting 
to  actual  syncope,  is  experienced.  In  many  instances  in  which 
the  subsequent  history  of  the  case  has  proved  the  occurrence  of 
rupture  of  some  of  the  coats  of  the  vessel  at  the  moment  of  the 
imputed  accident,  the  injured  person  has  quickly  recovered  from 
the  shock,  and  experienced  but  little  inconvenience  for  months 
afterwards. f  In  all  such  cases,  however,  an  appreciable  deterio- 
ration of  health,  consisting  in  one  or  more  of  the  following  symp- 
toms, will  be  found  to  coincide  with  the  date  of  the  accident ; 
viz.,  shortness  of  breath  on  exertion,  diminished  power  of  en- 
durance, fixed  pain  in  the  chest,  back,  or  abdomen,  or  dry  cough. 
In  a  few  instances,  after  a  period  of  incapacity  for  labour  or  ex- 
ertion, but  not  characterized  by  definite  symptoms,  the  injured 
persons  have  recovered  ordinary  health,  and  enjoyed  complete 
exemption  from  suffering  for  long  periods,  after  which  symp- 
toms of  a  definite  character  have  been  exhibited,  and  have  con- 
tinued with  increasing  severity,  till  the  fatal  termination  of  the 

disease.  <  .  . 

The  preceding  observations  may  serve  to  explain  the  special 

*  Vide  CaseB  135,  137,  138.  t  Case  135,  e.  g. 
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liability  to  aneurism  of  the  aorta,  which  is  notoriously  connected 
with  certain  pursuits  and  handicrafts  requiring  great  and  con- 
tinued muscular  effort  with  distended  lungs,  or  fatiguing  exercise 
with  a  constricted  chest.  Porters,  sledgers,  soldiers,  and  bands- 
men, exhibit  a  much  larger  percentage  of  aortic  aneurism  than 
others  not  similarly  employed.  Aneurism  of  the  aorta  is  usually 
fatal ;  but  the  examples  of  temporary  arrest  or  permanent  cure 
of  the  disease,  recorded  within  the  last  ten  years,  are  sufficiently 
numerous  to  encourage  the  hope  of  still  greater  success  in  its 
treatment.  These  remarkable  results  are  partly  due  to  the  more 
accurate  knowledge  now  possessed  by  physicians  of  the  condi- 
tions which  favour,  and  those  which  retard  or  prevent  coagula- 
tion of  the  contents  of  the  sac,  and  likewise,  in  some  degree,  to 
the  discovery  of  new  and  more  potent  agents  for  effecting  that 
object ;  but  they  are  mainly  to  be  accredited  to  the  greater 
boldness  and  skill  with  which  the  resources  of  surgery  have 
been  latterly  employed  in  the  treatment  of  aneurism. 

Owing  to  the  indefinite  character  of  the  symptoms  which,  in 
many  cases,  attend  aneurism  of  the  aorta  in  its  early  stages,  and 
still  more  to  its  frequent  latency,  especially  within  the  thorax,  it 
is  difficult  to  determine  the  average  duration  of  the  disease  in  a 
large  number  of  cases.  Where,  however,  as  has  repeatedly 
happened,  symptoms  indicative  of  injury  to  the  aorta  are  asso- 
ciated with  a  definite  strain  or  concussion  of  the  chest  or  back, 
and  followed  by  those  of  aneurism  of  that  vessel,  the  date  of 
commencement  of  the  disease  may  be  fixed  with  accuracy.  In 
the  cases  recorded  in  Tables  XVI.  and  XVII.,  I  find  the  duration 
of  aneurism  of  the  aorta  within  the  chest  to  have  varied  from  ten 
days  to  ten  years  ;  and  that  of  aneurism  of  the  abdominal  aorta 
to  have  ranged  from  fifteen  days  to  eleven  years. 

The  longest  duration  of  aneurism  of  the  aorta  witnessed  by 
Walshe  was  thirty-eight  months.  Dr.  C.  J.  B.  Williams  has 
mentioned  the  case  of  a  gentleman  then  living,  who,  to  his 
knowledge,  had  been  the  subject  of  aneurism  for  thirty  years* 

In  general  terms,  the  duration  of  aneurism  of  the  aorta  may 
be  said  to  vary  from  a  few  weeks  to  as  many  years.  It  depends 
upon  many  circumstances,  having  reference  to  the  constitution 

*  British  Medical  Journal,  May  12th,  1870. 
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and  the  contents  of  the  sac,  the  size,  situation,  and  bearings  of 
the  tumor,  the  complications  of  the  disease,  and  the  previous 
health  and  present  habits  of  the  patient.  A  true  aneurism  of 
small  size,  so  situate  as  not  to  interfere  materially  with  import- 
ant organs,  in  a  person  of  previously  unimpaired  health,  favour- 
ably circumstanced  in  regard  to  treatment,  and  submissive  to 
restriction,  offers  the  most  favourable  conditions  under  which 
the  disease  can  be  presented.  A  false  aneurism,  lined  to  a  great 
depth  by  solid  laminated  fibrin,  and  circumstanced  as  above 
mentioned,  affords  a  scarcely  less  favourable  prospect.  Condi- 
tions the  reverse  of  the  foregoing,  and  proportionately  to  their 
respective  gravity,  would  suggest  an  unfavourable  prognosis. 

As  to  the  effect  of  aneurism  of  the  aorta  upon  the  left  ven- 
tricle of  the  heart,  opposite  opinions  have  been  expressed  by 
pathologists ;  some  eminent  writers  having  held  that  it  neces 
sarily  leads  to  hypertrophy  *  a  view  which,  having  reference  to 
the  impaired  elasticity  of  the  portion  of  the  arterial  wall  consti- 
tuting the  sac,  would  seem  theoretically  to  be  well  founded 
Nevertheless,  I  am  convinced  that  it  is  erroneous. 

I  believe  that  left  ventricular  hypertrophy  exists  in  connexio 
with  aneurism  of  the  aorta,  only  where  valvular  disease  or  som 
other  fully  recognized  cause  of  hypertrophy  lias  been  in  opera 
tion.f  In  reference  to  this  question,  Tables  XVI.  and  XVII.  in 
elude  48  cases  in  which  the  condition  of  the  valves,  of  the  aorta 
and  of  the  left  ventricle,  is  positively  stated.    Of  this  number, 
exhibited  disease  of  the  aortic  valves  alone,  or  of  the  aortic  an 
mitral  valves  conjointly ;  hypertrophy  of  the  left  ventricle  ex 
isted  in  all  these  cases  in  connexion  with  aneurism  of  the  aort- 
Hypertrophy  of  the  left  ventricle,  not  associated  with  valvul 
disease,  existed  in  9  cases;  but  in  7  of  these,  extensive  and  ad 
vanced  atheroma  of  the  aorta  coexisted  with  aneurism,  and  in  3 
of  the  cases  the  hypertrophy  was  very  slight.    Atheroma  of  the 
aorta  beyond  the  seat  of  aneurism  was  present  in  20  cases  m 
which  hypertrophy  of  the  left  ventricle  did  not  exist,  and  in  4 
of  these  the  left  ventricle  was  in  a  state  of  atrophy,  whilst,  m 

*  Hope,  Diseases  of  the  Heart  and  Great  Vessels,  third  edition,  pp.  435  and  450, 
foot  note. 

t  Vide,  p.  488. 
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12  others  in  which  hypertrophy  did  not  exist,  the  aorta  was 
apparently  healthy,  except  at  the  seat  of  the  aneurism.  In  2 
instances  the  left  ventricle  was  dilated  and  fatty  (not  hyper- 
trophied)  in  connexion  with  extensive  atheroma  of  the  aorta. 
Thus,  excluding  the  cases  in  which  left  ventricular  hypertrophy 
was  accounted  for  by  lesion  of  the  valves,  9  cases  only,  or  a 
fraction  over  one-fifth  of  the  remainder,  can  be  adduced  in  sup- 
port of  the  alleged  dependence  of  hypertrophy  of  the  left  ven- 
tricle upon  aneurism  of  the  aorta.  But,  in  most  of  these  cases, 
the  patients  were  mechanics  or  soldiers,  and  therefore  exposed, 
in  their  daily  avocations,  to  causes  adequate  to  the  production  of 
functional  hypertrophy ;  and  in  7  of  them  the  aorta  was  exten- 
sively atheromatous,  a  condition  in  itself  capable  of  producing 
hypertrophy  of  the  left  ventricle*  Finally,  in  32  cases  out  of 
48,  aneurism  of  the  aorta  existed  without  hypertrophy  of  the 
left  ventricle,  and  in  4  of  these  the  ventricle  was  actually  in  a 
state  of  atrophy.  Sir  Dominic  Corrigan  has  expressed  a  very 
decided  opinion  on  this  question.  He  says  :  "  Aneurism  of  the 
arch  of  the  aorta  has  no  tendency  to  produce  enlargement  of  the 
heart."f  Dr.  Stokes  declares  that  "  where  the  heart  or  its  valves 
have  not  been  previously  engaged,  there  is  no  reason  to  believe 
that  the  existence  of  aneurism  in  any  portion  of  the  aorta  throws 
additional  labour  on  the  heart,  and  hence,  we  commonly  find  a 
healthy  heart  coexisting  with  a  vast  aneurism."!  Professor 
Axel  Key  has  come  to  a  similar  conclusion.§  Walshe,  however, 
believes  that  aneurism  of  the  aorta,  near  the  heart,  is  capable  of 
producing  hypertrophy  of  the  left  ventricle.|| 

The  diagnosis  of  aneurism  of  the  aorta  has  reference  to,  (a)  its 
identity,  (b)  its  variety,  and  (c)  its  precise  seat  of  origin.  The 
positive  determination  of  these  several  points,  as  far  as  it  can  be 
accomplished,  constitutes  a  necessary  preliminary  to  prognosis 
and  treatment.    It  is,  however,  in  many  cases  attended  with 

*  Vide  Case  101,  p.  889. 

t  Proceedings  of  the  Pathological  Society  of  Dublin,  February  13th,  1841. 
X  Diseases  of  the  Heart  and  Aorta,  p.  579. 

§  Vide  p.  486  for  a  full  discussion  of  this  subject.  Since  the  date  at  which  this 
passage  was  written,  I  have  treated  three  additional  cases  of  aneurism,  which  are  in- 
cluded in  the  foregoing  summary. 

II  Diseases  of  the  Heart  and  Great  Vessels,  opus  citat. 
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great,  and  in  a  few,  with  insuperable  difficulty.  As  to  the 
actual  existence  of  aneurism  in  any  given  case,  suspicion  of  its 
presence  having  been  once  aroused,  a  careful  scrutiny  of  the 
evidence  presented  will  very  rarely  fail  to  lead  to  a  positive  con- 
clusion. 

The  symptoms  or  rational  signs  of  aneurism  of  the  aorta  may 
be  classified  under  the  two  heads  of  "  subjective"  and  "objec- 
tive ;"  whilst  the  "  physical  signs,"  by  which  is  meant  the  evi- 
dence of  aneurism,  whether  proper  to  the  tumor  itself,  or  due 
to  its  relations  with  other  parts,  discoverable  by  auscultation, 
percussion,  and  palpitation,  may  be  divided  accordingly  into  "  in- 
trinsic" and  "  extrinsic"  signs.  In  practice,  however,  it  will  be 
found  more  convenient  and  more  instructive  to  study  the  disease 
in  its  clinical  aspect,  as  presenting  definite  groups  of  phenomena, 
to  each  of  which  is  assigned  a  value,  determined  not  only  by  its 
special  and  individual  significance,  but  likewise  by  its  associa- 
tion with  other  phenomena,  whether  symptoms  or  signs. 

It  will  be  convenient  to  discuss,  in  the  abstract,  the  symptoms 
and  signs  which  indicate  the  presence  of  aneurism  in  the  chest 
and  in  the  abdomen  respectively,  before  proceeding  to  consider 
the  modifications  which  they  may  present,  according  to  the 
variety,  the  point  of  origin,  and  the  position  of  the  aneurism  in 
both  these  situations. 

The  symptoms  of  aneurism  are,  for  the  most  part,  due  to  ex- 
centric  pressure.  These  may  arise,  either  from  the  direct  pres- 
sure of  the  tumor  upon  adjacent  organs  and  structures,  or  from 
the  irritation  of  parts  more  or  less  distant,  through  the  medium 
of  sentient,  motor,  or  vaso-motor  nerves. 

The  pain  of  aneurism  is  mainly  the  result  of  excentric  pres- 
sure upon  adjacent  sentient  nerves,  and  is  referred  to  the  seat  of 
their  distribution.  It  is  usually  shooting,  paroxysmal,  and  of 
extreme  severity,  not  unfrequently  eliciting  cries  of  agony  from 
the  unhappy  sufferer  ;  it  is  likewise  intermittent.  The  pam  of 
abdominal  aneurism,  especially  of  that  which  is  located  bemnC 
the  crura  of  the  diaphragm,  or  implicating  the  solar  plexus,  i* 
much  more  severe  than  that  which  attends  the  disease  whei 
located  in  the  chest. 

The  consequences  of  the  mechanical  pressure  of  an  aneurisi 
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are  not  only  various,  according  to  the  organs  affected  by  it,  but, 
owing  to  tbe  remarkable  proneness  of  aneurismal  tumors  to  vary 
in  direction  and  rate  of  growth,  the  symptoms  arising  from  the 
pressure  exercised  by  them  upon  particular  organs  and  structures 
are  singularly  variable  and  remittent.  It  is  necessary  to  consider 
the  effects  of  excentric  pressure  in  the  thorax  and  in  the  abdo- 
men, respectively. 

Thoracic  aneurism  most  frequently  tends  to  the  anterior  sur- 
face of  the  chest.  Hence,  it  may  encroach  upon  the  sternum,  the 
ribs,  costal  cartilages  and  intercostal  muscles,  and  the  clavicles ; 
absorbing  or  displacing  in  its  progress  such  of  these  parts  as  it 
happens  to  bear  upon,  and  ultimately  projecting  on  the  external 
surface  in  the  form  of  a  yielding  and  pulsating  tumor.  The 
symptoms  which  attend  the  advance  of  an  aneurism  to  the  front 
of  the  chest  are  limited  to  pain  of  a  dull  or  aching  character, 
extending,  not  unfrequently,  to  either  shoulder,  to  the  corres- 
ponding side  of  the  neck  and  head,  and  clown  the  arm,  in  the 
course  of  the  cervical  and  brachial  nerves.  Severe  darting  pains 
of  a  neuralgic  character,  radiating  round  the  chest  in  the  course 
of  the  intercostal  nerves,  are  likewise  occasionally  felt  even  be- 
fore the  tumor  has  appeared  upon  the  surface.  The  advance  of 
an  aneurism  of  the  lower  portion  of  the  arch,  or  the  thoracic 
aorta,  may  compromise  the  left  bronchus  or  lung ;  obstruction 
to  the  circulation  of  air,  or  disorganization  of  the  pulmonary 
structure,  being  the  result.  The  heart  may  be  dislocated  for- 
wards by  an  aneurism  situated  low  down  in  the  thorax,  whilst, 
by  the  lateral  enlargement  of  such  an  aneurism,  the  oesophagus 
or  the  right  bronchus  may  be  obstructed  or  occluded.  By  the 
expansion  of  the  sac  of  an  aneurism  implicating  the  anterior  wall 
of  the  chest,  collateral  parts  may  be  also  pressed  upon ;  hence, 
frequent  obstruction  of  the  descending  cava,  and  venous  conges- 
tion of  the  upper  portion  of  the  body ;  hence,  likewise,  implica- 
tion of  the  pulmonary  artery,  or  of  either  auricular  appendix. 
The  tumor  may  ascend  into  the  neck,  and  by  its  pressure  upon 
the  innominate,  the  carotid,  or  the  subclavian  arteries,  cause  ar- 
rest, partial  or  complete,  of  arterial  circulation  in  the  parts  sup- 
plied by  these  vessels,  with  its  various  consequences  ;  or  it  may 
produce  venous  stasis  by  compressing  the  innominate,  the  inter- 
nal jugular,  or  the  subclavian  veins.    Irritation  or  paresis  of  the 
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several  nerves  at  the  root  of  the  neck  may  likewise  result  from  the 
upward  growth  of  an  aneurism  of  the  arch  of  the  aorta.  Thus  may- 
be explained  numbness  or  paralysis  of  the  upper  extremity  on 
the  side  affected,  dilatation  or  contraction  of  the  pupil  on  one,  or 
even  on  both  sides,  and  the  various  symptoms  having  reference 
to  the  larynx,  viz.,  dysphonia,  stridor,  aphonia,  and  spasm.  The 
backward  growth  of  an  aneurism  springing  from  the  ascending 
or  the  transverse  portion  of  the  arch  of  the  aorta,  may  occasion 
pressure  upon  the  trachea,  the  right  or  left  bronchus,  the  ceso- 
phagus,  the  thoracic  duct,  the  sympathetic  nerves,  the  spinal 
column,  or  the  ribs  ;  whilst  an  aneurism  of  the  descending  por- 
tion of  the  arch,  or  of  the  thoracic  aorta  may,  by  its  growth  in 
the  same  direction,  compress  the  last  mentioned  parts  only. 
Finally,  an  aneurism  arising  from  the  root  of  the  aorta,  and  en- 
larging mainly  in  the  direction  downwards,  may  implicate  any 
of  the  chambers  of  the  heart. 

Aneurism  of  the  primary  portion  of  the  aorta,  growing  from 
one  or  more  of  the  sinuses  of  Valsalva,  has  been  most  amply 
illustrated  by  Thurnam  *  who  has  collected  from  various  sources 
18  cases  of  aneurism  in  this  situation.  In  2  of  these  the  aneu- 
rism was  double,  and  in  1  it  was  treble.  Thus,  there  were  in 
these  cases  22  aneurisms,  of  which  the  right  anterior  sinus  was 
the  seat  of  the  disease  in  12  instances,  the  left  anterior  sinus  in 
4,  and  the  posterior  sinus  in  6.  Of  the  22  aneurisms,  no  less 
than  13  had  grown  downwards,  and  projected  or  opened  into  the 
chambers  of  the  heart.  This  tendency  of  aneurism  connected 
with  the  primary  portion  of  the  aorta,  had  been  previously- 
noted  by  Professor  Smith,f  and  by  him  attributed  to  the  back- 
ward pressure  exercised  upon  the  column  of  blood  in  this  portion 
of  the  vessel  during  the  systole  of  the  aorta. 

The  rule  is  not,  however,  without  many  exceptions.  Of  7 
examples  of  aneurism  of  the  sinuses  of  Valsalva  collected  from 
the  Proceedings  of  the  Pathological  Society  of  Dublin,  for  the  eight 
years  1863-70, 4  had  grown  downwards,  engaging  one  or  other  of 
the  chambers  of  the  heart,  and  3  had  grown  upwards. 

As  regards  the  special  tendency  of  aneurisms  arising  from 
particular  sinuses,  to  establish  a  communication  with  definite  por- 

*  Medico-Chirurgical  Transactions,  vol.  xxiii.,  1840,  page  323. 
t  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  ix. 
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tions  of  the  heart,  Dr.  Tkurnam's  conclusions  possess  some  in- 
terest ;  he  has  found  that  those  which  take  origin  in  the  anterior 
and  right  sinus  are  the  most  liable  to  open  into  the  right  cham- 
bers, the  pulmonary  artery,  and  the  pericardium ;  those  of  the 
anterior  and  left  sinus  have  a  special  tendency  to  open  into  the 
left  chambers,  or  the  pulmonary  artery ;  whilst  aneurisms  of  the 
posterior  sinus  are  most  likely  to  communicate  with  either  auri- 
cle, but  especially  with  the  right.    Aneurisms  arising  from  the 
ascending  portion  of  the  arch,  above  the  sinuses,  have  a  tendency 
to  open  into  the  pericardium,  the  descending  cava,  the  pulmo- 
nary artery  or  its  right  branch,  the  right  pulmonary  veins,  or 
either  bronchus.    According  to  Dr.  Sibson's  calculations  these 
aneurisms  have  ruptured  into  the  pericardium  in  the  proportion 
of  45  per  cent,  into  the  pulmonary  artery,  135  per  cent.;  into 
the  right  auricle,  8 -5  per  cent.;  and  into  the  right  and  left  ven- 
tricle respectively,  5  per  cent* 

Of  the  68  cases  given  in  Table  XVI.,  the  aneurism  had  arisen 
from  the  ascending  portion  of  the  arch  in  30  instances,  including 
an  example  of  double  aneurism.  The  direction  of  growth  of  the 
sac  was  forward  in  9  instances,  forward  and  to  the  right  in  4, 
forward  and  to  the  left  in  2,  forward  and  upward  in  1,  forward 
upward  and  backward  in  1,  backward  and  to  the  right  in  5  (in 
4  of  which  the  superior  vena  cava  had  been  either  compressed  or 
opened  into),  upward  and  to  both  sides  in  1,  downward  and  to 
.the  right  and  opening  into  the  right  ventricle  in  1 ;  there  was 
general  expansion  of  the  sac  in  4  instances. 

Innominate  aneurism  may,  by  its  pressure  upon  adjacent 
parts,  give  rise  to  extrinsic  phenomena  identical  with  those 
caused  by  the  upward  growth  of  an  aneurism  of  the  ascending 
portion  of  the  arch  of  the  aorta,  or  of  the  first  half  of  the 
transverse  portion. 

In  the  abdomen,  aneurism  of  the  aorta  may,  by  its  backward 
growth,  erode  the  spinal  column,  and  even  penetrate  the  spinal 
canal.  It  may  likewise,  after  perforating  the  diaphragm,  cause 
absorption  of  the  false  ribs,  and  appear  externally  in  the  inferior 
dorsal  region  ;  or  it  may  project  on  either  side,  usually  the  left, 
between  the  last  rib  and  the  crest  of  the  ilium.  By  its  growth 
in  this  direction,  an  aneurism  of  the  abdominal  aorta  may  like- 

*  Medical  Anatomy,  p.  53. 
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wise  make  pressure  upon  either  kidney  or  ureter,  the  pose  muscles 
and  lumbar  nerves.  If  it  advance  towards  the  anterior  wall  of 
the  abdomen,  the  pancreas,  the  liver  or  bile-ducts,  the  hollow  vis- 
cera, or  the  solar  plexus,  may  be  implicated.  By  its  lateral  growth, 
an  aneurism  within  the  abdomen  may  compress  or  open  into 
the  inferior  cava,  and  thereby  cause  venous  stasis  in  the  lower 
half  of  the  body.  It  may  ascend  into  the  chest  after  penetrating 
the  diaphragm,  and  implicate  the  pleura  or  lung  on  either  side,  or 
the  pericardium.  Finally,  it  may  descend  into  either  iliac  fossa, 
or  into  the  true  pelvis,  involving  in  its  progress  the  organs  and 
parts  lodged  in  these  recesses.  The  pain  caused  by  the  pressure 
of  an  abdominal  aneurism  upon  the  solar  plexus  is  intermittent, 
paroxysmal,  and  of  the  most  intense  severity ;  that  connected 
with  the  process  of  gradual  absorption  of  the  vertebrae,  is  dull, 
persistent,  and  boring  in  character,  as  shown  by  Dr.  Law* 

The  symptoms  of  thoracic  aneurism,  although  in  exception 
instances  liable  to  variation  in  regard  to  locality,  intensity,  an 
combination,  possess  a  definite  value,  and,  once  clearly  identi 
fied,  afford  a  standpoint  whence,  by  a  careful  process  of  exclu 
sion,  a  positive  diagnosis  may  in  most  instances  be  arrived  a' 
But,  owing  to  the  rigid  character  of  the  thoracic  parietes,  th 
great  capacity  of  the  chest,  and  the  variable  volume  of  the  lung 
the  presence  of  an  intra-thoracic  tumor,  even  of  considerable 
magnitude,  is  not  always  announced  by  definite  symptoms;  and 
when  those  which  indicate  the  presence  of  a  tumor  are  well  pro- 
nounced, it  becomes  necessary  to  determine,  in  the  first  instance, 
whether  it  is  or  is  not  aneurismal. 

The  symptoms  indicative  of  aneurism  within  the  chest  may 
be  now  considered  in  detail.  They  include  pain  (intrinsic  and 
extrinsic)  visible  or  palpable  tumor  and  the  effects  of  pressure 
upon  (a)  blood  vessels,  (6)  the  laryngeal  nerves,  (c)  the  trachea, 
bronchial  tubes,  or  lungs,  (d)  the  oesophagus,  («)  the  sympathetic 
or  the  cardiac  nerves,  (/)  the  heart,  (g)  the  thoracic  duct,  (h)  the 
diaphragm,  and  (i)  the  vertebra?. 

The  intrinsic  pain  of  thoracic  aneurism,  though  not  urgent,  is 
not  the  least  significant  of  its  symptoms.  It  is  localized,  deep- 
seated,  and  constant,  oppressive  and  constrictive  rather  than 
sharp,  and  readily  aggravated  by  causes  which  quicken  the  cir- 

»  DMin  Journal  of  Medical  Science,  vols.  xxi.  and  xxii. 
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dilation,  and  is  then  associated  with  dyspnoea  in  greater  or  less 
degree.  This  pain  is  caused  by  tension  and  subacute  inflamma- 
tion of  the  sac,  and  by  pressure  upon  its  nerves  of  supply;  hence, 
the  alleviation  of  it  which  follows  the  abstraction  of  blood  or 
other  measures  calculated  to  reduce  intra-vascular  pressure. 

Extrinsic  pain,  or  that  clue  to  pressure  upon  adjacent  sentient 
nerves,  is  of  a  totally  different  character;  it  is  sharp  and  parox- 
ysmal, ill-defined,  wandering,  and  eminently  neuralgic  in  cha- 
racter ;  it  is  usually  most  severe  at  night,  and,  because  existing 
in  parts  very  rarely  invaded  by  neuralgia  or  muscular  rheuma- 
tism, namely,  the  superior  dorsal  region,  neck,  walls  of  chest, 
and  either  arm,  is  of  the  utmost  diagnostic  value.    The  parts 
affected  by  these  pains  may  be  either  benumbed  or  hyperassthe- 
tic.    Where  other  symptoms  suggestive  of  aneurism  likewise 
exist,  the  significance  of  flying  pains  of  this  character  in  the 
situations  mentioned  will  be  proportionately  enhanced;  but  occa- 
sionally they  constitute  the  only  actual  symptom  of  aneurism  * 
and  should  never  be  regarded  with  indifference.    The  patient 
speaks  of  those  pains  as  "rheumatic,"  and  generally  connects 
them  with  casual  exposure  to  cold  or  the  use  of  damp  clothing, 
but  they  are  uninfluenced  by  atmospheric  changes,  and  by  anti- 
rheumatic treatment. 

The  existence  of  a  pulsating  tumor  in  the  course  of  the  aorta 
at  any  point  of  the  surface  of  the  chest,  but  especially  on  its 
anterior  or  posterior  aspect,  or  projecting  into  the  neck,  though 
not  amounting  to  absolute  proof,  affords  stronger  evidence  of 
aneurism  than  any  other  isolated  symptom.    The  characteristics 
of  an  aneurismal  tumor  are  of  two  kinds;  namely,  those  which 
belong  to  it  in  its  simplest  form,  and  those  which  are  incidental 
to  it.    The  former  are:  softness,  combined  with  tension  and  elas- 
ticity; decrease  of  volume  under  pressure;  a  strong,  heaving,  and 
expansile  impulse  synchronous  with  that  of  the  heart;  and  pro- 
gressive growth.   One  or  more,  or  even  all,  .of  these  features  may 
be  replaced  by  accidental  changes  in  the  sac  or  its  contents. 
Thus,  the  tumor  may  have  become,  in  greater  or  less  degree, 
solid  by  deposit  of  fibrin  or  coagulation  of  blood  within  the  sac.' 
In  such  case  the  qualities  of  softness  and  elasticity,  yielding  un- 

*  See  Case  139. 
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der  pressure,  and  systolic  expansion  of  the  aneurism,  might  be 
greatly  modified,  or  even  entirely  abolished,  and  the  growth  of 
the  tumor  arrested. 

It  is  further  characteristic  of  an  aneurismal  tumor  appearing 
upon  the  exterior  of  the  body,  and  taking  the  ordinary  course, 
that,  at  an  advanced  stage  of  its  progress,  it  exhibits  upon  its 
surface  one  or  more  projections,  which  are  red,  tender,  and  more 
yielding  than  the  surrounding  portions.    Here  the  sac  has  been! 
thinned  or  perforated  by  ulcerative  absorption,  and  its  tegumen- 
tary  or  mucous  investment  is  in  progress  towards  sloughing. 
The  retrocession  or  disappearance  of  a  tumor,  previously  visible 
and  palpable,  whilst  common  to  all  those  with  liquid  contents,  ia 
characteristic  of  aneurism  as  contrasted  with  cancerous  growths, 
and  coincides  with  the  enlargement  of  the  sac  at  some  other 
point  or  points  of  its  surface.    I  cannot  acquiesce  in  the  opinion 
expressed  by  Dr.  Walshe,  that  cancerous  tumors  of  the  medias- 
tinum, no  less  than  those  which  are  aneurismal,  may  recede 
within  the  chest  after  having  appeared  externally  *  Dr.  Walshe 
has  not  adduced  an  example  of  such  a  phenomenon,  nor  has  Dr. 
Eisdon  Bennett  in  his  exhaustive  treatise.f    The  appearance  of 
a  tumor  on  the  surface  of  the  chest  in  the  course  of  the  aorta, 
should  not  only  raise  a  suspicion  of  aneurism  and  suggest  a 
careful  examination  with  a  view  to  diagnosis,  but  the  existence 
of  an  aneurism  having  been  positively  determined,  the  situation 
of  the  tumor  may  serve  to  indicate,  with  more  or  less  precision! 
the  portion  of  the  aorta  whence  it  takes  origin. 

A  tumor  unmistakably  aneurismal,  situate  upon  the  right  side 
of  the  chest,  between  the  first  intercostal  space  and  the  third 
costal  cartilage,  and  inside  the  nipple-line,  would,  most  probably, 
be  connected  with  the  ascending  portion  of  the  arch  above  the 
sinuses  of  Valsalva.  Aneurism  arising  from  one  or  more  of  the 
sinuses  usually  descends,  and  would,  therefore,  present  on  the 
surface,  if  at  all,  below  the  level  indicated;  whilst  innominate 
aneurisms  usually  project  above  that  level,  and  ascend  into  the 
neck  It  is,  however,  necessary  to  bear  in  mind  that  exceptions 
to  both  these  statements,  especially  the  former,  are  occasionally 
met  with.  The  preponderating  frequency  of  aneurism  m  tins 
portion  of  the  aorta,  as  compared  with  all  other  portions  of  it, 
*  Diseases  of  the  Heart,  4th  edition,  1873.      t  Intra  Thoracic  Growths,  1864. 
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and  with  the  arteria  innonrinata,  should  be  duly  estimated  where 
doubt  exists.  An  aneurism  centred  at  the  right  margin  of  the 
sternum,  the  inner  portion  of  the  second  costal  cartilage,  and 
first  interspace,  has  its  origin  most  probably  at  the  first  curve  of 
the  arch,  implicating,  or  not,  the  root  of  the  innominate  artery ; 
a  point  to  be  determined  by  reference  to  the  circulation  in  the 
right  carotid  and  subclavian  arteries. 

Aneurisms  of  the  innominata  rarely  point  at  this  level,  and 
still  more  rarely  fail  to  appear,  at  an  early  stage,  above  the  cla- 
vicle. The  downward  extension  of  percussion-dulness,  and  the 
diffusion  of  impulse  in  the  same  direction,  would,  in  such  a  case, 
be  in  favour  of  the  diagnosis  of  aortic,  and  against  that  of  in- 
nominate aneurism. 

A  pulsating  tumor,  having  its  point  of  greatest  prominence  at 
the  centre  of  the  manubrium  sterni,  especially  if  an  impulse  were 
perceptible  above  the  fourchette,  and  venous  congestion  existed 
at  the  root  of  the  neck,  would  indicate  aneurism  of  the  trans- 
verse portion  of  the  arch  somewhere  about  its  centre;  whilst 
aneurism  of  the  left  extremity  of  this  portion  of  the  vessel 
would  be  most  likely  to  point  beneath  the  left  clavicle.  In  a 
case  observed  by  Dr.  Mayne,  aneurism  of  the  ascending  portion 
of  the  arch  had  pointed  to  the  left  of  the  sternum,  making 
pressure  upon  the  left  bronchus;*  and  in  another,  recorded  by 
Dr.  Greene,  an  aneurism  of  the  descending  aorta  had  passed 
over  to  the  right  side  behind  the  oesophagus,  and  compressed 
the  right  bronchus.f 

Aneurisms  of  the  descending  portion  of  the  arch,  or  of  the 
thoracic  aorta,  pointing  externally,  most  frequently  appear  in 
the  left  scapular,  or  infra-scapular  region;  they  may,  however, 
project  above  the  left  clavicle. 

Diminished  force,  or  even  total  suppression  of  circulation  in 
adjacent  arteries,  or  in  those  arising  from  the  sac,  may  be  caused 
by  the  excentric  pressure  of  an  aneurism  of  the  aorta,  by  the 
formation  of  an  autochthonous  clot,  the  impaction  of  one  de- 
tached from  the  sac,  or  by  the  extension  of  the  contained  coagula 

*  Proceeding  of  the  Pathological  Society,  December  20th,  1851 ;  see  also  a  case  by 

l-  Evelyn  Little,  ibid.,  vol.  v.,  part  ii. 
t  Dublin  Journal,  vol.  vii.,  1835. 
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over  the  mouth  of  the  vessel.  Between  these  several  causes  of 
obstructed  arterial  circulation,  the  presence  or  absence  of  a  pul- 
sating tumor,  and  its  position  with  regard  to  the  obstructed  ves- 
sels, must  serve  as  the  principal  means  of  distinction.  "Where 
no  tumor  exists,  the  probability  of  endarteritis  with  plugging 
might  be  inferred.  Mahomed  declares  that  the  pulse-tracings 
exhibit  no  special  characters  distinctive  of  obstruction  from  these 
several  causes.* 

I  have  observed  postponement  of  the  radial  pulse,  first  noticed 
by  Henderson,  as  a  sign  of  aneurism  of  the  arch,  in  one  case 
(146)  only. 

Partial  suppression  of  pulse  in  the  carotid  or  subclavian  j 
artery,  or  in  both  these  vessels,  on  one  side  of  the  body,  may  be 
likewise  due  to  the  pressure  of  a  mass  of  enlarged  lymphatic 
glands  in  the  anterior  mediastinum  or  in  the  neck.f    In  con- 
nexion with  thoracic  aneurism,  these  phenomena  are  not  unfre- 
quently  exhibited  in  the  carotid  or  subclavian  artery  of  either 
side,  and  occasionally  in  both  these  vessels  on  one  side  of  the 
body.   Complete  occlusion  of  the  common  carotid  and  vertebral 
artery  on  one  side,  has  been  followed  by  hemiplegia  from  anse-j 
mia  and  atrophy  of  that  side  of  the  brain.    The  existence  of 
obstruction  in  the  vessels  of  both  sides  is  characteristic  rather  of 
cancerous  tumor  than  of  aneurism.    Inequality  of  radial  pulsa- 
tion may  be  readily  detected  by  the  finger,  but  the  crucial  test 
is  supplied  by  the  use  of  the  sphygmograph.    It  is  noteworthy 
that,  in  arteries  obstructed  by  an  aneurism,  whilst  the  usual  pro- 
gress leads  gradually  to  permanent  suppression  of  pulsation,  the 
pulse  may  exhibit  considerable  variations  of  volume  within  a 
brief  period ;  it  may  be  even  temporarily  suspended,  and,  by  re- 
moval of  external  pressure  from  the  vessel,  subsequently  restored 
to  its  normal  condition.}    Such  variation  in  the  pulse,  where  at- 
tributable to  a  tumor,  is  eminently  suggestive  of  aneurism. 

The  pressure  of  an  aneurism  upon  the  great  veins  within  the 
chest  is  indicated  by  venous  tumescence,  with  oedema,  of  the 
portions  of  the  body  whence  blood  is  ordinarily  returned  to  the 
heart  through  the  compressed  vein.  Congestion  and  oedema  ot 
the  right  side  of  the  head  and  neck  only,  with  tumescence  ot 

*  Medical  Times  and  Gazette,  August  30tb,  1873. 
t  Vide  Case  71,  p.  736.  t  See  Case  142. 


SYMPTOMS  OF  THORACIC  ANEURISM. 


1093 


the  external  jugular  vein,  would  indicate  pressure  upon  the  cor- 
responding internal  jugular,  and  if  the  compressing  body  were 
an  aneurism,  its  seat  would  most  probably  be  the  innominate  or 
the  common  carotid  artery.    On  the  left  side,  congestion  simi- 
larly limited  would  indicate  the  pressure  of  a  carotid  aneurism. 
Localized  congestion  and  oedema  of  one  upper  extremity  from 
the  pressure  of  an  aneurism,  would  point  to  the  subclavian  vein 
as  the  subject  of  compression  and  the  subclavian  artery  as  the 
seat  of  the  disease.    Simultaneous  congestion  of  all  these  parts 
on  one  side  would  indicate  pressure  upon  the  corresponding 
innominate  vein,  from  an  aneurism  of  the  transverse  portion  of 
the  arch,  if  on  the  left  side,  and  of  the  innominate  artery  on  the 
right.    Congestion  and  oedema,  limited  to  the  upper  half  of  the 
body,  and  depending  upon  the  pressure  of  an  aneurism,  would 
indicate  the  ascending  portion  of  the  arch,  or  the  right  extremity 
of  its  transverse  portion,  as  the  seat  of  the  disease. 

The  symptoms  produced'  by  the  pressure  of  an  aneurism  upon 
the  trachea,  the  bronchi,  the  lungs,  or  the  recurrent  nerves,  are 
remarkably  various,  and  of  the  utmost  diagnostic  value.  It  occa- 
sionally happens  that,  with  the  exception  of  the  symptoms  so  pro- 
duced, no  others  decidedly  suggestive  of  tumor  within  the  chest, 
can  be  detected.*  Yet,  so  characteristic  are  they,  that,  when  duly 
estimated,  they  constitute  in  themselves  evidence  sufficient  to 
warrant  a  positive  diagnosis  of  intra-thoracic  tumor,  the  nature 
of  which  must  be  determined  by  collateral  symptoms  and  signs. 

The  symptoms  referable  to  the  larynx  may  be  first  considered. 
These  are  the  result  either  of  spasm  or  paralysis  of  the  intrinsic 
muscles  of  the  larynx,  affecting  one  side  only,  or  both  sides,  from 
the  pressure  of  an  aneurism  upon  the  pneumogastric  or  the  re- 
current nerves.  Spasm  of  the  larynx  is  most  frequently  uni- 
lateral, and  a  consequence  of  partial  pressure  upon  the  recurrent 
laryngeal  nerve  of  the  same  side;  it  is,  however,  very  rarely 
unaccompanied  by  the  symptoms  of  tracheal  pressure.  It  is 
characterized  by  paroxysms  of  the  most  urgent  dyspnoea,  accom- 
panied by  laryngeal  stridor,  and  usually  brought  on  by  exertion 
or  by  excitement  of  any  kind.  During  the  paroxysm,  the  fea- 
tures are  haggard  and  expressive  of  great  alarm,  the  pupils  are 

*  Vide  Case  138  ;  also  a  case  reported  by  Drs.  O'Ferrall  and  Stokes,  in  the  Pro- 
ceedings of  the  Pathological  Society  of  Dublin,  March  24th,  I860. 
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dilated,  the  face  more  or  less  congested  and  of  a  leaden  hue,  the 
nostrils  are  dilated,  and  the  muscles  of  the  chest  and  shoulders 
in  a  state  of  tension  during  the  struggle  for  breath.  The  action 
of  the  heart  is  tumultuous,  the  carotid  and  subclavian  arteries 
bound  visibly,  whilst  the  radial  pulse  is  quick,  small,  and  hard 
The  agony  may  last  for  several  hours.  It  not  unfrequently  ter- 
minates in  syncope,  from  which  the  patient  gradually  recovers, 
and  is  then  quite  free  from  suffering  till  the  occurrence  of  the  next 
paroxysm ;  or  death  may  be  the  result  of  one  of  these  seizures* 
During  the  interval,  which  is  of  uncertain  duration,  the  voice  is 
unaffected,  and  there  may  be  a  total  exemption  from  symptoms ; 
but,  usually,  there  is  more  or  less  difficulty  of  breathing.  Eespi- 
ration  is  readily  quickened  by  exercise,  and  then  the  patient  has 
harsh  and  dry  cough  of  a  sharp  and  metallic  character.  As 
pointed  out  by  Dr.  George  Johnson,  the  stridor  is  most  dis- 
tinctly audible,  during  a  paroxysm,  over  the  middle  cervic" 
vertebrse/f  and  laryngoscopy  inspection  during  the  interva 
will  show  that  the  larynx  is  in  its  normal  condition.^ 

More  decided  pressure  upon  the  pneumogastric  or  recurren 
nerve  of  either  side,  will  cause  paralysis  of  the  laryngeal  mus 
cles.  This  is  usually  limited  to  the  side  affected ;  but  in  two 
cases  reported,  one  by  Dr.  Baumler,§  and  another  by  Dr.  J ohn- 
son,||  bilateral  paralysis  of  the  larynx  resulted  from  pressure 
upon  the  pneumogastric  and  recurrent  nerves  of  one  side  only.tf 
When  laryngeal  symptoms  are  the  result  of  paralysis,  there  is 
either  aphonia  or  permanent  huskiness  of  voice,  and  if  an  exa- 

*  Vide  the  case  of  the  late  Earl  St.  Maur,  by  Dr.  C.  J.  B.  Williams,  pamphlet, 
1870. 

t  British  Medical  Journal,  May  23rd,  1874. 
%  See  case  138. 

§  Transactions  of  the  Pathological  Society  of  London,  vol.  xxiii.,  p.  66. 
||  Ibid.  vol.  xxiv.,  p.  42. 

H  In  a  more  recent  communication  (British  Medical  Journal,  December  19tli, 
1874),  Dr.  Johnson  has  expressed  the  opinion,  that  in  these  and  all  similar  cases, 
paralysis  of  the  laryngeal  muscles  of  the  opposite  side  is  due  to  a  reflex  influence 
conducted  to  the  opposite  recurrent  nerve,  through  the  commissural  connexion  be- 
tween the  spinal  accessory  nuclei.  I  cannot  conceive  how  reflex  paralysis  of  t  e 
opposite  recurrent  nerve,  which  must  be  necessarily  partial,  as  influencing  only  ■  * 
fibres  of  origin  on  the  side  of  pressure,  could  produce  complete  paralysis  of  the  mus- 
cles supplied  by  it.    No  such  difficulty  exists  in  regard  to  the  theory  of  reflex  spasm- 
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mination  be  made  with  the  laryngoscope,  the  arytenoid  cartilage 
and  vocal  chord  of  one  side,  or  those  of  both  sides,  will  be  found 
immovable  during  forced  inspiration  and  the  attempt  to  vocalize, 
whilst  the  larynx  is  obviously  free  from  congestion  and  the  other 
usual  causes  of  hoarseness.  As  in  ordinary  cases  of  paralysis, 
the  muscles  of  the  larynx,  if  long  paralysed,  become  wasted. 
Dr.  Morell  Mackenzie  h^s  published  two  cases  of  aneurism  of 
the  arch  of  the  aorta,  causing  paralysis  of  the  muscles  of  the  left 
side  of  the  larynx  by  pressure  upon  the  left  recurrent  nerve.  In 
one  of  these  cases,  which  was  of  eighteen  months'  duration,  the 
paralysed  muscles  had  undergone  atrophy.*  Aneurisms  which 
give  rise  to  laryngeal  symptoms  by  pressure  upon  the  pneumo- 
gastric  or  recurrent  nerves  exclusively,  most  frequently  arise 
from  the  upper  extremity  of  the  ascending,  or  the  transverse  por- 
tion of  the  arch,  and  from  the  anterior  or  the  superior  surface  of 
the  vessel ;  hence,  they  are  announced  by  visible  tumor,  percep- 
tible pulsation,  venous  congestion  in  the  neck,  and  other  pal- 
pable evidence  of  their  existence.  The  affected  nerves  are  always 
upon  the  stretch  by  the  expansion  of  the  sac,  and  not  unfre- 
quently  they  are  flattened  upon,  and  incorporated  with  it. 

Pressure  upon  the  trachea  may  result  from  an  aneurism  arising 
from  any  portion  of  the  arch  of  the  aorta,  or  from  the  arteria 
innominata.  When  produced  by  an  aneurism  of  the  ascending 
portion  of  the  arch,  or  by  one  connected  with  the  anterior  or  the 
superior  surface  of  its  transverse  portion,  the  symptoms  of  pres- 
sure upon  the  trachea  are  late  in  the  order  of  events,  and  are 
usually  associated  with  those  of  irritation  or  paralysis  of  the 
laryngeal  nerves,  and  with  dysphagia.  Such  is  likewise  the 
case  in  regard  to  aneurisms  of  the  descending  portion  of  the 
vessel.  The  most  urgent  symptoms  of  tracheal  pressure  are, 
however,  in  many  cases,  produced  by  an  aneurism  springing 
from  the  posterior  surface  of  the  transverse  portion  of  the  arch. 
In  such  connexion,  they  are,  moreover,  of  early  occurrence  in  the 
history  of  the  case,  and  sometimes  constitute  the  first,  and,  for  a 
long  period,  the  only  symptom  of  the  disease.  Although  the 
symptoms  of  tracheal  pressure  constitute  the  most  salient  fea- 
ture in  many  cases  of  aneurism,  they  are,  in  my  opinion,  very 

*  British  MedkalJournal,  May  21st,  1870. 
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rarely  unassociated  with  those  of  laryngeal  spasm,  and  both  may 
be  produced  by  an  aneurism  not  implicating  the  recurrent 
nerves.*  The  tracheal  and  bronchial  nerves  can  scarcely  escape 
being  involved,  and  reflex  irritation  through  these  nerve-fila- 
ments, intimately  associated  as  they  are  with  the  pneumogastric 
and  its  branches,  will  account  for  the  usual  association  of  laryn- 
geal symptoms  with  those  of  tracheal  pressure. 

The  trachea,  when  pressed  upon  by  an  aneurism,  is  flattened 
and  more  or  less  indented  upon  one  side,  and,  when  the  pressure 
is  extreme,  stretched  and  bent  towards  the  opposite  side.  When 
the  trachea  is  laid  open,  its  lateral  wall  is  seen  to  bulge  inwards 
at  the  point  of  pressure,  and,  if  the  cartilages  have  been  already 
eroded,  the  mucous  membrane  in  that  situation  is  congested,  of 
a  deep  purple  colour,  or  perhaps  in  a  state  of  incipient  gangrene 
preparatory  to  irruption  of  blood  from  the  sac.  Owing  to  the  pecu- 
liar conformation  of  the  trachea,  and  the  laxity  of  its  connexions, 
it  readily  eludes  pressure  from  the  front,  moving  to  either  side 
according  to  the  inclination  of  the  impinging  body,  and  receiving 
the  impression  upon  the  side  opposite.  The  trachea,  when  com- 
pressed by  an  aneurism  arising  from  the  ascending  portion  o 
the  arch,  from  the  right  extremity  of  its  transverse  portion,  or 
from  the  arteria  innominata,  receives  the  pressure  upon  its  right 
surface;  but  when  the  aneurism  arises  from  the  left  portion  of  the 
arch,  whether  transverse  or  descending,  the  trachea,  if  encroached 
upon  by  the  sac,  will  receive  the  pressure  upon  its  left  side. 

Owing  to  the  relative  positions  of  the  trachea  and  the  arch  of 
the  aorta,  whence  compressing  aneurisms  most  frequently  spring, 
the  portion  of  the  former  usually  pressed  upon  by  an  aneurism 
is  that  immediately  above  the  bifurcation.  The  symptoms  and 
signs  which  indicate  pressure  upon  the  trachea,  not  implicat- 
ing the  larynx,  are  the  following :  Dyspnoea,  with  a  feeling  of 
tightness  and  obstruction  behind  the  upper  portion  of  the  ster- 
num ;  stridulous  inspiration,  the  stridor  being  loudest  over  the 
superior  dorsal  spine,  as  indicated  by  Dr.  Johnson,  or  "from 
below,"  as  long  since  noted  by  Dr.  Stokes;  a  dry  and  harsh 
cough,  with  a  decided  metallic  clangour ;  and  voice  of  a  muffled 
or  distant  and  ventriloquial  character.  These  phenomena  become 
more  significant  if  intensified  by  exertion  or  excitement.  Facial 

*  See  Case  138. 
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decubitus,  and  frequent  extension  of  the  neck,  have  been  noted 
by  Dr.  Bellingham  and  Dr.  Law,  respectively,  Examination  by 
means  of  the  laryngoscope  will  show  that  the  larynx  is  unaffected, 
the  glottis  expanding  fully  with  inspiration,  and  voice  of  the 
character  above  mentioned  being  readily  educed.  There  is,  in 
most  cases,  some  inequality  of  respiration  on  the  opposite  sides 
of  the  chest,  the  vesicular  murmur  being  less  distinct  on  the  side 
corresponding  to  that  of  pressure,  and  associated  with  tracheal 
breathing  and  voice  at  the  upper  part  of  the  sternum  and  in  the 
interscapular  space  on  the  same  side.  This  is  usually  the  result 
of  pressure  upon  the  main  bronchus,  but  it  may  be  caused  by 
pressure  upon  the  trachea  exclusively.  A  tumor  projecting  into 
the  trachea  close  to  the  orifice  of  either  bronchus,  may  divert 
the  current  of  air  in  some  degree  to  the  opposite  side,  and  thus 
become  the  cause  of  unequal  inflation  of  the  lungs ;  whilst  the 
implication  of  the  bronchial  nerves  in  the  sac  may  excite  spasm, 
and  lead  to  the  same  result.  In  Case  138  the  inequality  of  res- 
piration would  seem  to  be  explicable  only  on  one  or  both  of  the 
foregoing  hypotheses.  Suppression  or  decided  feebleness  of  res- 
piration in  one  lung,  if  persistent,  would  indicate  mechanical 
obstruction  of  the  bronchus  of  that  side;  and,  if  associated  with 
the  vocal  and  other  phenomena  above  mentioned,  engagement  of 
the  trachea  might  be  likewise  inferred.  Aphonia  cannot  be  in- 
cluded amongst  the  ordinary  symptoms  of  tracheal  or  bronchial 
compression ;  in  one  case,  however,  observed  by  Professor  Smith, 
and  referred  to  by  Dr.  Stokes*  in  which  the  trachea  alone  was 
implicated,  aphonia  existed  without  stridor. 

Where  the  symptoms  of  laryngeal  spasm  are  superadded  to 
those  of  tracheal  compression,  as  they  usually  are  towards  the 
termination  of  every  case  in  which  the  trachea  is  implicated  by 
an  aneurism,  the  most  urgent  respiratory  distress,  not  unfre- 
quently  ending  in  death  by  asphyxia,  is  exhibited.  The  larynx 
is  rarely  altered  in  structure,  but  in  one  such  case  (No.  142) 
well  marked  cedema  of  the  glottis  existed,  most  probably  the 
result  of  venous  congestion  from  pressure. 

The  symptoms  produced  by  the  pressure  of  an  aneurism  upon 
one  of  the  bronchial  tubes,  without  implicating  the  trachea,  are 
few  and  indefinite  previous  to  irruption  of  blood  from  the  sac ; 

*  Ojms  citat. 
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not  so,  however,  the  signs  discoverable  by  auscultation  and  per- 
cussion. The  left  bronchus  is  more  frequently  the  subject  of 
pressure  than  the  right,  owing  to  its  anatomical  relationship  to 
the  descending  portion  of  the  arch  and  the  thoracic  aorta.  The 
greater  number  of  aneurisms  within  the  chest  tend  to  advance 
towards  its  anterior  wall,  and  those  connected  with  the  ascend- 
ing and  transverse  portions  of  the  arch,  which,  by  their  backward 
growth,  involve  the  right  bronchus,  generally  implicate  the  tra- 
chea also.  Hence,  isolated  bronchial  pressure  is  most  frequently 
witnessed  on  the  left  side.  There  may  be  defective  expansion 
of  the  affected  side  of  the  chest,  owing  to  imperfect  inflation  of 
the  lung  supplied  with  air  by  the  obstructed  bronchus,  but  so 
many  causes,  having  reference  to  actual  and  antecedent  condi- 
tions of  the  lung,  may  give  rise  to  this  symptom,  that,  apart  from 
other  evidence,  it  must  be  regarded  as  of  little  practical  value 
for  the  purpose  of  diagnosis.  The  degree  in  which  it  is  exhi- 
bited where  obstruction  of  a  bronchus,  not  amounting  to  com- 
plete occlusion,  exists,  is,  moreover,  very  trivial,  and  by  no 
means  readily  detected.  The  method  proposed  by  Sir  Dominic 
Corrigan,*  whether  for  the  purpose  of  detecting  imperfect  expan- 
sion or  deep-seated  pidsation  at  any  point  of  the  surface  of  the 
chest,  is  by  far  the  most  delicate  and  trustworthy.  This  consists 
in  placing  the  patient  in  a  strong  light,  the  chest  having  been 
entirely  denuded,  and  then  looking  downwards  obliquely  from 
behind  the  shoulder  on  the  affected  side. 

Complete  occlusion  of  a  bronchus  by  the  pressure  of  an  aneu- 
rism is  exceedingly  rare.  Dr.  Stokes  declares  he  has  never  met 
with  an  example  of  it. 

Cough  is  another  and  a  constant  symptom  of  bronchial  pres- 
sure. It  is  generally  associated  with  bronchitis,  and  hence,  re- 
garded separately,  it  avails  very  little  as  evidence  of  aneurism 
or  other  tumor  within  the  chest.  Owing  to  pressure  upon  the 
pulmonary  plexus  the  cough  may  partake  of  the  ringing  or  aneu- 
rismal  character,  and  when  this  is  the  case,  it  possesses  a  decided 
and  positive  significance.  Occasionally  the  mucus  expectorated 
is  streaked  with  blood,  and  there  may  be  veritable  haemoptysis 
from  local  congestion,  or  from  leakage  of  the  aneurism. 

Doctor  Greenef  has  observed  retraction  of  the  trachea 

*  Lancet,  February  7th,  1829.      t  Dublin  Journal  of  Medical  Science,  vol, 
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inspiration,  in  two  cases  of  aneurism  pressing  on  the  left  bron- 
chus. Where  the  primary  bronchus  of  either  side  is  compressed 
by  a  tumor,  the  respiratory  murmur  and  the  vocal  fremitus  are 
proportionately  diminished  in  the  lung  supplied  by  it;  whilst  in 
the  opposite  lung  these  phenomena  are  increased  in  an  inverse 
ratio.  Occasionally,  also,  as  noticed  by  Dr.  Greene  and  Dr. 
Stokes,  air  is  heard  to  enter  the  affected  bronchus  "  with  a 
rush"  at  the  acme  of  a  forced  inspiration.  Inequality  of  respi- 
ratory sound  is  frequently  noticeable,  as  between  the  upper  and 
the  lower  portions  of  the  lung  affected  by  pressure  upon  its 
main  bronchus.  Eespiration  is,  in  such  cases,  usually  more 
feeble  in  the  apex  than  in  the  base  of  the  lung,  a  difference 
which  I  believe  to  be  due  to  pressure  also  upon  the  secondary 
bronchus  through  which  the  apex  of  the  lung  is  inflated.*  With 
defect  of  respiratory  sound  in  either  lung,  are  usually  associated 
bronchial  respiration  and  bronchophony  in  the  scapular  region, 
or  the  interscapular  space  of  that  side,  whilst  vocal  thrill  is  im- 
perfect, and  may  even  be  abolished,  over  those  portions  of  the 
lung  in  which  respiration  is  most  enfeebled.  With  the  signs 
above  mentioned  a  clear  sound  on  percussion  is  associated,  where 
consolidation  of  the  lung  or  pleuritic  effusion  does  not  exist. 
Amongst  the  consequences  of  bronchial  obstruction  by  pressure 
ah  extra,  congestive  pneumonia  and  gangrene  of  the  lung  must 
be  included.  Pneumonia  of  a  low  or  asthenic  character,  and 
readily  passing  into  gangrene,  is  a  frequent  result  of  the  pressure 
of  an  aneurism  upon  the  bronchial  vessels  and  nerves,  as  shown 
by  Carswell.f  It  is  usually  localized,  and  where  considerable 
impediment  to  the  entrance  of  air  into  the  affected  portion  of 
the  lung,  by  pressure  upon  the  bronchus,  also  exists,  it  is  dis- 
tinguished from  all  other  forms  of  pneumonia  by  the  absence 
of  vocal  fremitus.J  Pneumonia,  characterized  by  the  ordinary 
signs,  may,  however,  result  from  the  implication  of  the  pulmo- 
nary structure  by  the  direct  pressure  of  an  aneurism.  In  the 
progress  of  such  cases,  repeated  haemoptysis  from  leakage  of  the 
aneurism,  or  from  rupture  of  the  pulmonary  capillaries,  is  a  usual 
symptom.§ 

*  Vide  Cases  141  and  142.       f  Pathological  Anatomy.       %  Vide  Case  136. 
§  See  two  cases  by  Dr.  Mayne,  Proceedings  of  the  Pathological  Society  of  Dublin 
April  Gth,  1861,  and  January  4th,  1863. 
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Feeble  respiration  with  percussion-resonance  on  one  side  of 
the  chest  may,  however,  be  due  to  the  following  causes,  irrespec- 
tively of  aneurism  :  local  thickening  of  the  bronchial  membrane 
and  consequent  obstruction,  as  pointed  out  by  Andral  ;*  local 
emphysema ;  the  impaction  of  a  foreign  body  in  the  bronchus, 
a  cancerous  tumor,  or  enlarged  bronchial  glands  pressing  on  the 
bronchus.  Dr.  Greene  has  shown  that  not  only  feeble  respira- 
tion in  one  lung,  but  dyspnoea,  dysphonia,  stridulous  breathing, 
and  violent  spasmodic  and  ringing  cough,  may  result  from  the 
pressure  of  enlarged  bronchial  glands  upon  one  of  the  bronchi.f 

Doctor  Stokes  has  published  a  case  in  which  all  the  foregoing 
symptoms,  except  dysphonia,  together  with  dysphagia  and  most 
of  the  physical  signs  of  aneurism,  were  produced  by  a  large  can- 
cerous tumor  occupying  the  posterior  mediastinum.  J 

The  distinction  between  these  several  causes  of  unequal  res- 
piration on  the  opposite  sides  of  the  chest,  must  rest  upon  colla- 
teral evidence.  Local  bronchitis  is  exceedingly  rare  ;  indeed,  it 
is  characteristic  of  the  bronchial  membrane  that  the  changes 
induced  by  local  irritation  are  rapidly  diffused  over  its  entire 
tract.  The  detection  of  local  emphysema  by  means  of  its  proper 
signs  cannot  be  attended  with  much  difficulty ;  the  prolonged 
expiratory  wheeze  and  exaggerated  percussion-resonance  with 
which  it  is  accompanied,  will  suffice  to  distinguish  it. 

The  diagnosis  of  bronchial  pressure  caused  by- a  cancerous 
tumor  is  often  extremely  difficult,  and  sometimes  impossible. 
"When  growths  exhibiting  the  characters  of  scirrhus  or  encepha- 
loid  cancer  exist  anywhere  upon  the  exterior  of  the  body,  or  in 
situations  where  their  nature  can  be  determined,  a  presumption 
in  favour  of  internal  cancer,  and  against  the  presence  of  aneu- 
rism, would  be  warranted.  The  persistency  of  pressure  would 
be  in  favour  of  the  same  view,  whilst  the  physical  signs  peculiar 
to  both  these  diseases,  to  be  discussed  presently,  would  afford 
still  more  important  aid  towards  the  distinction.  In  the  case  by 
Dr.  Stokes,  above  referred  to,  a  single  systolic  murmur  existed. 
This  sign,  in  connexion  with  a  tumor  in  the  posterior  mediasti- 
num, was  suggestive  of  cancer  rather  than  of  aneurism. 

*  Clinical  Medicine,  vol.  i.,  Observation  ii. 

t  Dublin  Journal  of  Medical  Science,  vol.  x.,  1837.       t  Ibid.,  vol.  xxi. 
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The  obstruction  resulting  from  the  lodgment  of  a  foreign  body- 
in  one  of  the  bronchial  tubes  is  usually  more  complete  than  that 
produced  by  the  pressure  of  an  aneurism.  Haemoptysis  and  local 
inflammation  are  quickly  induced  by  its  presence,  and,  contrary 
to  what  obtains  where  aneurism  is  the  cause  of  obstruction,  res- 
piration is  equally  diminished  over  the  entire  lung.  Finally,  the 
history  of  a  misadventure  in  which  a  foreign  body  may  have 
found  entrance  into  the  air  passages,  and  the  absence,  previous 
to  such  occurrence,  of  all  symptoms  pointing  to  aneurism,  would 
be,  in  themselves,  almost  conclusive  as  to  the  cause  of  obstruction. 

Dysphagia  is  a  very  common  symptom  of  thoracic  aneurism. 
It  may  be  clue  to  mechanical  obstruction  from  the  direct  pressure 
of  the  tumor  upon  the  oesophagus,  which  is  the  ordinary  mode  of 
its  occurrence;  to  spasm  of  the  gullet  from  direct  or  reflex  irrita- 
tion of  the  oesophageal  plexus ;  or  to  paralysis  of  the  muscular 
wall  of  the  oesophagus  from  destruction  of  its  motor  nerves,  or 
from  excessive  dilatation. 

Doctor  Davy,  of  Terenure,  has  recently  published  a  most  in- 
structive case  of  dysphagia  from  dilatation  of  the  oesophagus,  in 
which,  in  addition,  many  of  the  more  specific  symptoms  of  aneu- 
rism were  exhibited;  e.g.,  epigastric  pulsation  with  tenderness  and 
percussion-dulness,  pains  in  the  back  and  shoulder,  and  a  "  tear- 
ing or  raking"  sensation  at  the  epigastrium  on  attempting  to 
swallow.  Deglutition  was,  moreover,  less  difficult  whilst  he  lay 
on  the  right  side ;  and  all  these  symptoms  gradually  followed  a 
strain  in  lifting  a  weight  ten  years  previously.  There  was  no 
hcematemesis  or  enlargement  of  the  external  glands.  Death  was 
ultimately  caused  by  inanition,  and,  on  examining  the  body,  the 
oesophagus  was  found  to  be  enormously  dilated,  measuring  nine 
inches  in  circumference  some  distance  from  its  termination,  and 
eight  inches  above  and  below  this  point ;  it  was  capable  of  con- 
taining forty  ounces  of  liquid.  The  muscular  coat  was  hypertro- 
phied,  and,  in  the  most  dilated  portion,  the  mucous  membrane 
presented  several  recent  ulcers,  and  a  still  greater  number  of 
cicatrices.  The  oesophagus  presented  a  twist  from  right  to  left, 
where  it  passed  through  the  diaphragm.  This  was,  no  doubt, 
the  cause  of  dilatation  and  all  the  subsequent  symptoms.  The 
stomach  was  dilated  and  its  walls  were  thinned ;  the  pylorus  was 
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healthy*  In  this  case  it  would  have  been  impossible  during 
life  to  affirm,  that  aneurism  did  not  exist. 

Aneurisms  of  the  transverse  and  descending  portion  of  the 
arch,  and  of  the  thoracic  aorta,  are  those  ■which  most  frequently 
make  pressure  upon  the  oesophagus.  An  aneurism  of  the  ascend- 
ing aorta  may,  however,  produce  this  effect.  The  late  Dr.  Eames 
presented  to  the  Pathological  Society  of  Dublin  an  example  of 
the  latter  kind.     Three  aneurisms  were  connected  with  the 
ascending  portion  of  the  arch  of  the  aorta,  and  of  these,  the  lower 
arose  from  the  posterior  sinus  of  Valsalva,  and,  passing  back- 
wards, pressed  upon  the  oesophagus,  and  caused  dysphagia  with 
boring  pain  in  the  back.-f-    Dysphagia  resulting  from  the  direct 
pressure  of  an  aneurism  is  usually  remittent ;  it  may  even  en- 
tirely cease,  and  return  after  a  long  interval.|    It  may  likewise 
vary  in  site,  as  shown  by  Dr.  Law,§  and,  as  noted  by  the  same  ob- 
server, it  may  exist  in  the  recumbent  posture  only.    The  patient 
can,  in  most  cases,  swallow  liquids  with  facility,  but  deglutition 
of  solids  is  attended  with  pain  referred  to  the  upper,  middle,  or 
lower  portion  of  the  sternum,  according  to  the  seat  of  obstruc- 
tion.   The  difficulty  of  swallowing  has  been  occasionally  over- 
come by  varying  the  posture  of  the  body  whilst  making  the  effort, 
a  circumstance  which  might  be  regarded  as  conclusive  evidence 
of  obstruction  of  the  oesophagus  either  by  the  pressure  of  a  tumor, 
the  nature  of  which  must  be  determined  by  reference  to  collateral 
symptoms,  or  by  torsion  of  the  tube  itself,  as  in  the  case  given 
by  Dr.  Davy. 

Simple  pressure  upon  the  oesophagus,  in  the  absence  of  a 
resisting  point  of  counter  pressure,  ingrowth  of  the  sac,  or  irri- 
tation of  the  muscular  tunics  or  motor  nerves  by  local  inflam- 
mation, is  not  attended  with  dysphagia.  Hence,  displacement 
of  the  oesophagus  to  either  side  is  not  necessarily  followed  by 
symptoms  of  obstructed  deglutition.  Owing  to  the  laxity  of  its 
connexions,  the  yielding  character  of  its  structures,  and  its  great 
elasticity,  the  oesophagus  may  undergo  considerable  displace- 

*  Irish  Hospital  Gazette,  May  1st,  1875. 
t  Meeting  of  March  5th,  1870. 

X  Vide  Stokes,  Diseases  of  the  Heart  and  Aorta,  Case  72,  p.  576. 
§  Proceedings  of  Pathological  Society,  February,  1841. 
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ment  into  either  pleural  cavity,  under  the  pressure  of  a  smooth- 
surfaced  tumor,  without  suffering  impairment  of  function.* 

Dysphagia  from  spasm  is  most  frequently  referred  to  the  scro- 
biculus  cordis.  It  is  characterised,  as  spasm  usually  is,  by  sud- 
denness of  development  and  cessation,  and  by  being  provoked 
by  dry  rather  than  by  moist  solids.  A  feeling  of  sharp  pain  in  a 
particular  part  of  the  gullet,  at  the  moment  of  passage  of  the 
alimentary  bolus  at  that  point,  in  a  case  of  dysphagia  from  the 
pressure  of  an  aneurism,  would  indicate  erosion  of  the  mucous 
membrane  and  early  communication  with  the  sac  by  ulceration 
or  sloughing. 

Contraction  of  the  pupil  from  paralysis  of  the  cervical  sympa- 
thetic was  first  observed  by  Pourfour  du  Petit,  who  likewise 
noticed,  in  connexion  therewith,  drooping  of  the  upper  lid,  and 
oedema  of  the  eye.  Paralysis  was  induced  by  section  of  the 
nerve,  and  the  observation,  though  made  in  1712,  was  not  pub- 
lished till  1727.-J*  Dupuy,  early  in  the  present  century,  noticed 
the  same  results  from  division  of  the  sympathetic  nerve  ;  but  he 
further  observed  increased  temperature  of  the  ears,  perspiration, 
and  eruptions  on  the  skin.j  Dr.  John  Eeid  was  the  first  who 
showed  that  contraction  might  result  from  pressure  on  the  sym- 
pathetic^ Biffi,  on  the  other  hand,  noticed  dilatation  of  the 
pupil  as  a  result  of  galvanizing  the  upper  end  of  the  divided 
nerve.||  Bernard^  and  Brown-Sequarcl**  confirmed  the  obser- 
vations of  Dupuy,  and  further  extended  our  knowledge,  by 
proving  experimentally  that,  not  only  alterations  of  the  pupil, 
but  likewise  decided  modifications  of  vascularity,  temperature, 
and  sensibility,  may  result  from  irritation  or  paralysis  of  the 
sympathetic  in  the  neck.  About  the  same  time  Valentin 
pointed  out  that  the  nerve  endowment  of  the  iris  was  twofold, 
its  radiating  fibres  or  dilator  muscle  receiving  filaments  from  the 

*  Vide  Case  140,  and  Fig.  lxxiv. 

t  Mem.  de  VAcad.  des  Sc.  de  Paris,  1727,  quoted  by  Longet,  Traiie  de  Physiologie, 
3™  edit.,  1869,  torn,  ii.,  p.  932. 

%  Jour,  de  Med.  Chirurg.  et  Pharm.,  De'cembre,  1816. 

§  Edinburgh  Medical  and  Surgical  Journal,  January,  1838,  and  August,  1839. 
II  Annali  Universali  di  Medicina,  1845,  Longet.  Ibid. 
IT  Comptes  Rendusde  VAcademie  dcs  Sciences,  Mars,  1852. 
**  M6m.  lu  a  VAcad.  dcs  Sciences,  January,  1854. 


1104 


DISEASES  OF  THE  AORTA. 


sympathetic,  and  the  circular  fibres  or  sphincter,  from  the  oculo- 
motor nerve.  He  also  showed  that  the  ciliary  fibres  of  the  sym- 
pathetic were  derived,  primarily,  from  the  spinal  cord.*  Budge 
and  Waller  about  this  date  also,  proved  by  a  series  of  experi- 
ments, that  the  sympathetic  nerve-filaments  of  the  iris  take  origin 
from  the  portion  of  the  spinal  cord  between  the  sixth  cervical 
and  the  fourth  dorsal  vertebrae,  which  portion  they  accordingly 
proposed  to  designate  as  the  "  cilio-spinal"  region.f 

In  1838,  Dr.  Hare  made  what  may  be  regarded  as  the  first 
clinical  observation  bearing  on  this  subject.  He  noticed  con- 
traction of  the  pupil  in  connexion  with  pressure  upon  the  sym- 
pathetic from  a  scirrhus  tumor  in  the  neck,J  and  in  1850,  Dr. 
McDonnell,  of  Montreal,  observed  both  contraction  of  the  pupils 
and  ptosis  from  the  pressure  of  a  malignant  tumor  in  the  same 
situation.  §  The  first  case  in  which  contraction  of  the  pupil 
was  observed  from  the  pressure  of  an  aneurism  was  one  pub- 
lished by  Dr.  Walshe.||  Dr.  Gairdner's  cases  were  next  in 
order  of  time,H  and,  in  the  following  year,  a  case  in  which  per- 
spiration, limited  to  the  side  of  the  face  on  which  the  pupil  was 
contracted,  was  published  by  the  same  observer.** 

In  the  same  year  in  which  Dr.  Gairdner's  memoir  appeared, 
Dr.  Banks  recorded  an  example  of  a  similar  kind. ft  In  tnis 
case,  in  addition  to  contraction  of  the  pupil,  partial  ptosis  ex- 
isted. It  is  unnecessary  to  pursue  further  the  history  of  this 
remarkable  discovery.  Since  the  last  mentioned  date,  the  ex- 
amples of  derangement  of  the  pupil  from  the  pressure  of  an 
aneurism  upon  the  sympathetic  chord  in  the  neck,  recorded  in 
the  annals  of  medicine,  have  been  very  numerous,  Dr.  J.  W. 
Ogle  has  collected  from  various  sources  twelve  such  cases. 
I  °have  myself  observed  several  cases  of  the  kind.    The  pupil  is 

*  De  Functionibus  Nervorum  Cerebralium,  Bernse,  1852. 
f  Vierordfs  Archiv.  fur  Physiol,  Heilkunde,  1852. 
X  Medical  Gazette,  1838. 

§  Quoted  by  Gairdner  from  The  Montreal  Medical  Chronicle  for  1858. 
||  Diseases  of  the  Lungs,  Heart,  and  Aorta,  second  edition,  1853. 
%  Edinburgh  Monthly  Journal,  August,  1855. 
**  Ibid.,  1856. 

+f  Dublin  Hospital  Gazette,  vol.  ii.,  1855. 
It  Medico-Chirurgical  Transactions,  vol.  xli. 
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not  insensible  to  light ;  it  varies  in  diameter  according  to  the 
degree  of  exposure ;  but  it  is  always  less  affected  by  light  or 
shadow  than  the  pupil  of  the  other  eye,  nor  is  sight  in  any  de- 
gree impaired.  For  many  of  the  facts  and  references  in  the 
foregoing  resum.4,  I  am  indebted  to  the  learned  author  of  the 
exhaustive  memoir  last  referred  to  (Dr.  Ogle). 

Constriction  of  the  pupil  on  both  sides  may  result  from 
bilateral  compression  of  the  sympathetic.  Of  this  phenomenon, 
which  is  exceedingly  rare,  an  example  has  been  observed  by 
Dr.  Gairdner,  as  a  consequence  of  the  extension  of  a  large 
aneurism  of  the  descending  and  thoracic  aorta  to  both  sides  of 
the  vertebral  column. 

As  might  have  been  anticipated  from  the  recorded  results  of 
section  of  the  sympathetic  in  animals,  elevation  of  temperature, 
local  perspiration,  ptosis,  and  internal  strabismus,  have  been  re- 
peatedly observed  in  connexion  with  contracted  pupil  from  pres- 
sure on  the  sympathetic.    The  first  and  the  third  phenomena 
were  exhibited  in  Case  142.    Dilatation  of  the  blood-vessels 
from  paralysis  of  the  vaso-motor  nerves  will  serve  to  explain 
the  rise  of  temperature  and  sweating.    Ptosis  and  convergent 
squint,  the  latter  of  less  frequent  occurrence  than  the  former, 
which  is  always  incomplete,  may,  as  suggested  by  Dr.  Ogle,* 
be  rationally  referred  to  the  double  innervation  of  the  levator 
palpebrse  and  abductor  oculi  muscles,  through  the  filaments  of 
communication  from  the  sympathetic  to  the  third  and  sixth 
cerebral  nerves  in  the  cavernous  sinus.     One  of  these  two 
sources  of  nerve-supply  being  cut  off  by  paralysis  of  the  sym- 
pathetic, the  muscles  named  lose  their  involuntary  functions, 
whilst  remaining  under  the  control  of  the  will.    Hence,  droop- 
ing of  the  upper  lid,  and  arrest  of  nictitation,  with  continued 
power  of  opening  the  eye  by  a  voluntary  effort.  Dilatation 
of  the  pupil  has  been  likewise,  but  less  frequently,  observed  in 
connexion  with  pressure  upon  the  sympathetic ;  it  arises  from 
irritation  of  the  nerve,  and  therefore  indicates  a  less  degree 
of  pressure.    Dr.  Ogle  has  recorded  7  examples  of  this  phe- 
nomenon, viz.,  3  as  the  result  of  aneurism,  2  from  scirrhus 
growths,  one  from  the  pressure  of  enlarged  lymphatic  glands, 

*  Loco  citat. 
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and  one  from  ecchymosis  of  the  cervical  portion  of  the  spinal 
cord.  In  the  two  last  mentioned  cases,  both  pnpils  were  dilated. 
Contraction  has  been  observed  to  supervene  upon  dilatation  of 
the  pupil,  and,  in  one  case,  to  alternate  with  it*  Both  contrac- 
tion and  dilatation  of  the  pupil,  with  the  attendant  phenomena 
above  mentioned,  have  been  likewise  observed  in  connexion 
with  injury  of  the  cilio-spinal  region  of  the  cord.f 

Modifications  of  the  pupil,  in  connexion  with  intra-thoracic  or 
cervical  tumor,  furnish  evidence  of  nerve-pressure  only.  The 
value  of  this  symptom,  as  a  diagnostic  of  aneurism,  is  rather 
relative  than  absolute,  and  must  be  determined  by  collateral 
evidence.  Associated  with  any  of  the  symptoms  or  signs  of 
aneurism,  changes  of  the  pupil  possess  a  positive  value,  not  only 
as  contributory  evidence  of  the  existence  of  that  disease,  but  as 
indicating  its  locality,  and  in  some  degree,  the  dimensions  of  the 
sac. 

Doctor  G-airdner  believes  that  symptoms  of  an  anginal  char- 
acter may  result  from  pressure  upon  the  cardiac  plexus  by  an 
aneurism  close  to  the  heart*  Such  symptoms,  however,  apart 
from  those  of  paroxysmal  dyspnoea  from  laryngeal  and  bronchial 
spasm,  which  are  necessarily  accompanied  by  cardiac  excitement, 
are  very  rare  in  connexion  with  aneurism.  Another  symptom, 
however,  of  kindred  character,  is  occasionally  witnessed  in  cases 
of  aneurism  of  the  aorta,  namely,  rhythmical  irregularity  of 
breathing,  or  "  Cheyne  Stokes'  respiration."§  I  have  already,  at 
p  626,  discussed  this  remarkable  phenomenon,  and  at  p.  632, 
propounded,  with  diffidence,  a  theory  of  its  development. 

VonDusch,  in  1867,  declared  that  he  had  observed  this  symp- 
tom in  certain  forms  of  cerebral  disease,  and  in  a  severe  case  of 
pericarditis.  Traube,  four  years  later,  aUeged  that  he  had  wit- 
nessed it  in  connexion  with  valvular  disease  at  the  aortic  and 
mitral  orifices,  the  heart  not  being  fatty;  and  likewise  in  cases  ot 
cerebral  tumors  and  hemorrhage,  uremic  coma,  and  tuberciilM 
meningitis.    He  regards  the  symptom  as  due  to  want  of  arterial 

•  Vide  case  by  Dr.  Kidd,  quoted  in  Dr.  Ogle's  memoir. 

+  Vide  Ogle,  loco  citat. 

X  Clinical  Medicine,  1862,  p.  495. 

§  Traube,  1871. 
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blood  in  the  respiratory  nerve-centres,  in  consequence  of  which, 
respiration  failing,  and  carbonic  acid  accumulating  in  the  lungs, 
the  pneumogastric  nerves,  and  subsequently  the  sentient  nerves 
generally,  are  stimulated  to  inordinate  action,  and  accelerated 
respiration  is  the  result.  But,  carbonic  acid  being  rapidly  elimi- 
nated under  this  increased  activity  of  respiration,  the  peripheral 
sentient  nerves,  and  then  the  pneumogastrics,  are  inadequately 
stimulated;  hence,  a  gradual  subsidence  of  respiration,  and  finally 
apncea. 

Eilehne  is  of  opinion  that  this  symptom  arises  from  a  lower- 
ing of  excitability  in  the  respiratory  nerve-centre,  relatively  to 
that  of  the  vaso-motor  centre.* 

This  form  of  respiratory  derangement  is  unique.  I  have  never 
witnessed  it  save  in  connexion  with  an  advanced  degree  of  athe- 
romatous change  and  dilatation  of  the  arch  of  the  aorta,  with  or 
without  fatty  degeneration  of  the  heart ;  and,  judging  from  my 
personal  experience,  such  as  it  has  been,  I  feel  bound  to  regard 
it  as  pathognomonic  of  the  conditions  of  the  aorta  just  men- 
tioned. 

_  Obstruction  of  the  thoracic  duct  by  the  pressure  of  an  aneu- 
rism has  been  very  rarely  witnessed.  Laennec  has  recorded  one 
such  example,  in  which  lymphatic  engorgement  of  the  lower  half 
of  the  body  was  a  prominent  symptom.f  The  symptoms  arising 
from  erosion  of  the  vertebrae  are,  on  the  contrary,  of  frequent  oc- 
currence. Such  symptoms  are  most  frequently  witnessed  in  con- 
nexion with  aneurisms  of  the  descending  portion  of  the  arch,  the 
thoracic,  and  the  abdominal  aorta.  Many  examples  of  absorption 
ol  the  vertebra  by  the  pressure  of  an  aneurism  of  the  ascending 
or  transverse  portion  of  the  arch,  have,  however,  been  recorded; 
but  m  these  cases  pressure  upon  the  intermediate  parts,  the 
trachea,  the  oesophagus,  and  the  great  nerve-trunks,  necessarily 
preceded,  and  gave  rise  to  corresponding  symptoms. 

Erosion  of  the  vertebras  is  accompanied  by  a  fixed  "boring" 
pain.  ^  With  this  are  usually  associated  severe  radiating  pains  of 
a  darting  or  neuralgic  character,  but  intermittent,  and  referred 

*  Vide  rCsume  in  The  Irish  Hospital  Gazette,  November  2nd,  1874. 

BennJTt*  M6diate'  tom-      P-  714  »  see  als°  a  ™°  by  Dr.  Hughes 

Bennett,  Principles  and  Practice  of  Medicine,  second  edition,  p.  567. 
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to  the  seat  of  fixed  pain  as  their  centre.    The  former  is  due  to 
the  action  of  the  tumor  upon  the  proper  structures  of  the 
vertebral  column,  and  the  latter  to  the  spinal  compression  of 
nerves,  the  paroxysms  being  caused  by  the  temporary  expansion 
of  the  sac  under  increased  vascular  pressure.    Spasm,  or  para- 1 
lysis  of  the  muscles  supplied  from  the  portion  of  the  cord 
below  the  seat  of  pressure,  may  result  from  erosion  of  the  ver- 
tebra, by  irritation  or  destruction  of  the  corresponding  motor  ■>. 
nerves.    Examples  of  paraplegia  from  the  irruption  of  an  aneu- 
rism  of  the  descending  aorta  into  the  spinal  canal,  have  been 
recorded  by  Laennec*  and  Andral;t  and  another  by  Dr.  Hughes 
Bennett,  from  pressure  of  the  sac  upon  the  spinal  cord.j 

The  sac,  pressed  against  the  solid  bone,  is  quickly  broken 
through  by  the  repeated  impulse  of  the  blood,  the  periosteum  is 
next  removed  by  absorption,  and,  under  the  remittent  pressure 
of  the  aneurism,  the  osseous  texture  is  starved  by  interrup- 
tion of  its  arterial  supply,  and  ultimately  disintegrated  by  a  pro- 
cess of  molecular  necrosis;  the  Mbris  of  the  bone-substance 
is  mixed  with  the  contents  of  the  sac.  The  intervertebral 
fibro-cartilages,  owing  to  their  resiliency,  are  capable  of  appro- 
priating sufficient  pabulum  to  maintain  their  vitality,  during  the 
brief  periods  of  interrupted  pressure  corresponding  to  ventricular 

diastole.  . 

The  physical  signs  of  thoracic  aneurism  may  be  conveniently 
classified  under  the  two  heads  of  extrinsic  and  intrinsic  phe- 
nomena. The  extrinsic  signs,  which  are  identical  with  those  oj 
pressure  upon  the  air  passages,  the  lungs,  and  the  laryngeal  and 
bronchial  nerves,  have  been  already  discussed.  The  intrinsic 
si^ns  of  aneurism  may  be  now  considered  under  the  heads  ot 
(a)  percussion-dulness,  (b)  impulse,  (c)  sounds,  and  (d)  thrill. 

Dulness  on  percussion  is  clinically  associated  with  internal 
aneurism,  only  when  it  has  come  into  contact  with  the  thoracic 
or  abdominal  parietes.  It  is  absolute,  coextensive  with  the  area 
of  contact,  and  accompanied  by  a  feeling  of  resistance  communi- 
cated to  the  finger.  The  extent  and  the  degree  of  dutoess  are 
usually  progressive ;  but,  owing  to  retrocession  of  the  tumor  i 
the  course  of  the  disease,  percussion  resonance  may  replace  ctui- 
*  Ibid. ,  P.  715.         +  Acad,  de  M6d,  1854.         t  Opm  citat.,  p.  572. 


PHYSICAL  SIGNS  OF  THOEACIC  ANEUKISM. 


1109 


ness.  Not  only  the  area,  but  likewise  the  location  of  dulness, 
may  undergo  change  from  the  same  cause. 

The  impulse  of  thoracic  aneurism  is  most  frequently  single 
and  systolic.    In  a  somewhat  less  numerical  proportion  it  is 
double  (systolic  and  diastolic),  as  first  pointed  out  by  Dr.  Stokes 
in  1834*    The  systolic  or  principal  impulse  is  heaving  and  ex- 
pansile in  character,  and  coincides  with  the  impulse  of  the  heart; 
the  second  is  abrupt  and  non-expansile,  diastolic  or  postdiastolic 
in  rhythm,  and  communicates  to  the  hand  placed  over  the 
tumor,  a  sensation  as  of  sudden  arrest  to  the  collapse  of  the  sac 
towards  its  termination.    From  this  latter  peculiarity  it  has 
been  designated  a  "back-stroke;"  but  as  this  title  implies  re- 
expansion  of  the  sac,  it  is  objectionable.    A  better  designation, 
because  more  accurately  expressive  of  the  cause  and  character  of 
the  phenomenon,  would  be  an  impulse  of  arrest,  under  which 
title  I  shall  henceforward  refer  to  it.  With  the  systolic  impulse, 
and  coinciding  with  it  in  time,  is  not  unfrequently  associated 
fremitus  or  thrill  of  a  more  or  less  decided  character. 

The  systolic  or  principal  impulse  of  aneurism  is  due  to  the 
forced  expansion  of  the  sac,  under  the  pressure  of  influx  from 
the  main  artery  at  the  moment  of  ventricular  systole ;  hence,  it 
is  essentially  expansile  in  character.    Thrill  is  by  no  means  an 
•  ordinary  accompaniment  of  aneurismal  impulse;  when  present,  it 
is  clue  to  vibration  of  the  sac,  either  from  an  eddy  in  the  current 
of  influx,  or  from  a  lax  state  of  the  sac  itself.   A  spiculated  con- 
dition of  the  orifice  of  the  aneurism,  or  a  flake  of  fibrin  partially 
detached  from  its  walls  and  floating  in  the  passage,  may  pro- 
duce a  vortex  in  the  blood-stream,  and  consequent  thrill.  The 
existence  of  tactile  fremitus,  therefore,  not  communicated  from 
the  heart,  is  pathognomonic  of  vascular  tumor  of  some  kind,  and 
where  independent  evidence  of  aneurism  exists,  it  may  be  re- 
garded as  in  the  highest  degree  confirmatory. 

Doctor  Bellingham  regarded  aneurismal  frernissement  as  due 
to  regurgitation  of  blood  into  the  sac  during  the  diastole  of  the 
ventricle.  That  this  explanation  cannot  be  admitted,  will  ap- 
pear from  the  fact  that  the  phenomenon  in  question  is  systolic, 
not  diastolic,  in  rhythm. 

*  Dublin  Journal  of  Medical  Science,  vol.  v. 
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The  second  or  diastolic  impulse  is  not  of  constant  occurrence 
in  aneurism,  but  when  present,  it  is,  no  less  than  fremitus, 
diagnostic  of  that  disease,  owing  to  the  peculiar  circumstances 
under  which  alone  it  can  be  produced. 

I  think  Gendrin' s  explanation  of  this  phenomenon  the  most 
rational*    He  refers  it  to  want  of  synchronism  between  the 
reaction  of  the  sac  and  that  of  the  adjacent  portions  of  the 
artery  from  which  it  arises  ;  the  artery  reacts  immediately  after 
ventricular  systole,  and  so  causes  a  second  wave  to  enter  the  sac, 
at  a  moment  when,  owing  to  the  tardiness  of  its  recoil,  from 
defective  elasticity,  it  is  still  in  process  of  reaction.    Hence,  a 
collision  between  the  volume  of  influx  and  that  of  efflux,  and  a 
sudden  arrest  to  the  contraction  of  the  sac.    If  palpable  tumor 
exist,  the  hand  placed  over  it  will  perceive  a  uniform  expansion, 
with  an  increase  of  tension  coinciding  with  ventricular  systole, 
which  is  immediately  followed  by  a  "  movement  of  retraction  "f 
and  an  impulse  of  arrest.   Pressure  upon  the  artery  on  the  distal 
side  of  the  aneurism  will  increase  the  force  of  the  systolic  im- 
pulse, but  it  will  abolish  the  diastolic,  by  maintaining  a  state  of 
continuous  tension  of  the  sac.    Gendrin  considers  the  second 
impulse  to  be  distinctive  of  aneurism ;  in  this  opinion  I  entirely 

concur.  .  . 

The  usual  acoustic  signs  of  aneurism  of  the  arch  consist  in 
two  sounds  which  coincide  with  the  double  impulse  when  such 
is  present,  and  closely  resemble  the  sounds  of  the  heart.  So 
close,  indeed,  is  the  resemblance,  that  Laennec  regarded  the 
sounds  heard  in  an  aneurism  close  to  the  heart,  as  being  actually 
those  of  the  heart  itself,  propagated  to  the  aneurism.  The  fre- 
quent existence,  however,  of  two  sounds  in  portions  of  the  aorta 
remote  from  the  heart,  renders  this  doctrine  untenable.  No  less 
inaccurate  is  the  unqualified  statement  of  Hope,  that  the  hist 
sound  of  an  intra-thoracic  aneurism  "  is  a  murmur/'}  The  exist- 
ence of  murmur  in  thoracic  aneurism  is  the  exception. 

The  sounds  of  aneurism  are  usually  louder  than  those  ot  U* 
heart  in  the  same  person;  a  circumstance  attributed  by  Wi 
to  the  echo  of  a  large  cavity,  as  in  pectoriloquy.    This  is  esp 

*  Revue  Medicate,  1844,  torn,  iii.,  p.  508. 
f  Gendrin,  loco  citat. 
%  Opus  citat,,  p.  442. 
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cially  true  of  the  second  sound,  which,  as  Dr.  J.  W.  Begbie  avers, 
is  accentuated  in  thoracic  aneurism  and  in  simple  dilatation  of 
the  aorta.  In  aneurism,  too,  the  second  sound  frequently  pos- 
sesses a  "  booming  "  character.*  Dr.  George  W.  Balfour  holds  a 
similar  opinion  in  regard  to  the  significance  of  an  accentuated 
second  sound  in  the  aorta.-f-  Both  these  writers  believe  that  the 
phenomenon  is  due  to  the  recoil  of  an  increased  volume  of  blood 
upon  the  valves.  This  subject  has  been  discussed  in  a  previous 
chapter.J  I  will  here  only  repeat,  that  in  my  opinion,  an  inten- 
sified aortic  second  sound  indicates  atheroma  and  dilatation  of 
the  aorta  with  hypertrophy  of  the  left  ventricle.  It  may,  there- 
fore, exist  in  connexion  with  aneurism  of  the  arch  in  which 
these  conditions  are  supplied,  quite  irrespectively  of  its  locality. 
The  second  sound  in  the  aorta  may  be  sharp  and  clear,  without 
being  intensified ;  it  may,  likewise,  possess  a  "  booming  "  quality. 
The  former  of  these  characteristics  may  be  exhibited  in  aneu- 
rism ;  the  latter  is  peculiar  to  it. 

The  aneurismal  sounds  have  been  attributed  to  various  causes. 
Gendrin  believed  that  they  are  due  to  the  shock  of  impulse  ex- 
clusively; he  accordingly  designated  them  as  the  first  and  second 
"  bruit  de  choc,"  respectively.  To  Gendrin's  theory  of  the  second 
impulse  and  sound  in  aneurism  Bellingham  objects  :  (a)  if  it 
were  true,  a  second  impulse  and  a  second  sound  should  exist  in 
the  aneurism  of  minor  arteries,  but  such  is  not  the  case ;  and  (&) 
the  adjacent  portions  of  the  vessel  are  assumed  to  be  sound, 
whereas  they  are  usually  unsound.§  To  these  objections  it  may 
be  answered,  that  the  elasticity  of  the  secondary  arteries  is  much 
less  than  that  of  the  aorta,  and  that  the  walls  of  the  aorta  in  the 
vicinity  of  the  aneurism  are  shown  to  be  functionally  competent 
by  their  not  being  aneurismal. 

Bellingham  attributed  both  the  sounds  of  aneurism  to  the 
friction  of  the  blood  against  the  orifice  of  the  sac ;  the  first,  to 

*  Edinburgh  Medical  Journal,  vol.  viii.,  1862-3.  Dr.  Stokes  had,  eight  years 
previously,  mentioned  a  "ringing"  second  sound  as  characteristic  of  thoracic 
aneurism  {Diseases  of  the  Heart  and  Aorta,  1854,  p.  539).  He  was,  therefore,  the 
first  to  call  attention  to  this  sign. 

+  Edinburgh  Medical  Journal,  January,  1874. 

%  Vide  Chapter  ii.,  p.  138. 

§  Dublin  Medical  Press,  June  7th,  1848.  ■ 


last  mentioned  cause,  namely,  passive  regurgitation  of  blood  into 
the  sac  during  ventricular  diastole,  under  the  influence  of  gra- 
vity, he  likewise  attributes  the  second  impulse  in  thoracic  aneu- 
rism.   Against  this  latter  doctrine  several  objections  may  be 
urged,  which  may  be  briefly  stated  as  follows.    It  would  neces- 
sarily imply  the  coexistence  of  the  visible  throbbing  of  "  unfilled 
arteries  "  in  the  neck,  and  regurgitant  murmur  in  the  sac,  as  re- 
marked by  Dr.  Stokes,  phenomena  rarely  witnessed  in  connexion 
with  thoracic  aneurism.    As  observed  by  Dr.  Lyons,  lowering 
the  head  to  the  level  of  the  body,  the  patient  being  recumbent, 
will  not  modify,  much  less  suppress,  the  second  impulse  and 
sound,  where  both  exist,  in  thoracic  aneurism,  nor,  in  femoral 
aneurism  with  a  single  impulse,  will  the  elevation  of  the  leg  above 
the  level  of  the  trunk  develop  a  second  impulse,  as  proved  experi- 
mentally by  the  same  observer.    Finally,  it  implies  the  absence 
of  vascular  reaction  in  sound  arteries,  and  ignores  the  reaction  of 
the  arch  of  the  aorta.    A  force  by  which  the  closure  of  the 
valves  is  effected  and  a  second  sound  is  produced,  must  be  com- 
petent to  prevent  the  gravitation  of  a  column  of  blood  from  the 
arteries  of  the  neck ;  hence,  the  second  impulse  and  sound  of 
aneurism  could  not,  on  Bellingham's  theory,  coexist  with  a  Se- 
cond cardiac  sound.  But  their  concurrence  is  certainly  the  rule.f 
Doctor  Lyons,  in  a  very  able  article,  has  propounded  a  theory 
of  the  second  impulse  in  aneurism,  the  existence  of  which  he 
would  justly  regard  as  proof  that  the  aneurism  was  saccular  and 
belonged  to  the  "false"  variety.]:    He  agrees  with  G-endrin  in 
attributing  the  second  impulse  of  the  sac  in  thoracic  aneurism, 
to  the  influx  of  a  second  volume  of  blood  under  the  reaction  of 
the  adjacent  portions  of  the  aorta.    The  absence  of  a  second 
impulse  in  abdominal  aneurism,  and  in  aneurism  of  the  extremi- 
ties, he  accounts  for  by  assuming  a  fusion  at  a  certain  point  of 
the  aorta,  probably  at  the  commencement  of  the  abdominal  por- 

*  Ibid.  ,  . 

t  This  subject  has  been  already  referred  to  at  p.  844,  in  connexion  with  the  signs 

of  dilatation  of  the  aorta. 

t  Dublin  Quarterly  Journal  of  Medical  Science,  vol.  ix.,  1850,  p.  319. 


arterial  reaction;  "that  of  the  ventricular  systole,  being,  as  it 
were,  overtaken  by  that  of  the  arterial."  To  the  want  of  con- 
currence of  these  two  forces  in  saccular  aneurism,  the  second 
impulse  is,  in  Ms  opinion,  clue ;  and  to  their  fusion  in  aneurisms 
below  the  diaphragm,  the  absence  of  a  second  impulse  is  to  be 
attributed.  Against  this  theory,  which  would  afford  the  most 
rational  explanation  that  has  been  yet  offered  of  the  absence  of 
a  second  impulse  in  abdominal  aneurism,  the  objection  may  be 
urged  that,  carried  to  its  legitimate  conclusion,  it  would  imply 
that  the  pulsation  of  abdominal  aneurism,  and  the  ordinary  pul- 
sation of  distant  arteries,  could  never  precede  the  second  sound 
of  the  heart,  inasmuch  as  one  of  the  assumed  factors  of  such 
pulsation,  the  wave  of  aortic  reaction,  must  necessarily  be  pos- 
terior in  time  to  the  second  sound.  It  is,  however,  well  known 
that  both  the  phenomena  referred  to  usually  take  precedence 
of  the  second  sound. 

I  believe  shock  to  be  the  chief  factor  in  both  the  aneurismal 
sounds;  whilst  the  density  of  the  sac  and  surrounding  structures 
accounts  for  their  comparative  intensity.  I  cannot  pretend  to 
explain  the  "  booming  "  quality  which  occasionally  distinguishes 
the  second  sound  in  aneurism,  except  on  the  questionable  hypo- 
thesis of  a  momentary  extrication  of  gas  within  the  sac  during 
ventricular  diastole.  On  the  cessation  of  systole,  the  sac  becomes 
relaxed  by  reflux  of  the  blood  within  it ;  into  the  virtual  vacuum 
so. produced,  it  is  not  inconceivable  that  gas  may,  for  the  mo- 
ment, be  evolved,  to  be  again  taken  up  by  the  blood  under  the 
increased  pressure  of  the  succeeding  systole  of  the  ventricle. 
Bernard  has  found  that,  during  digestion,  arterial  blood  contains 
5  to  6  per  cent,  of  free  carbonic  acid,  which  is  readily  evolved 
in  vacuo.  The  proportion  gradually  decreases  during  the  inter- 
val between  meals,  and  after  twenty-four  hours'  fasting,  not  a 
trace  of  carbonic  acid  is  to  be  found  in  the  arterial  blood.*  It 
would  be  interesting  to  determine  whether  the  "  booming " 
sound  of  aneurism  is  in  any  degree  influenced  by  digestion. 

*  Quoted  by  Flint  {Physiology  of  Man,  p.  464,  foot  note),  from  unpublished  lec- 
tures delivered  in  1861. 
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the  sound  is  double.  This  doctrine  is,  however,  inadmissible. 
True  aneurism  is  rarely  met  with  except  in  the  ascending  aorta, 
and  here  it  yields  two  sounds,  which  are  those  of  the  heart, 
reinforced  by  the  density  of  the  arterial  walls;  whilst  false  aneu- 
rism not  unfrequently  yields  a  single  and  systolic  sound  only. 

Murmur  is  of  much  less  frequent  occurrence  in  thoracic  aneu- 
rism than  impulse  or  sound.    It  is  usually  single,  systolic,  and 
blowing,  but  it  may  be  "booming"  in  quality*  The  murmur  of 
thoracic  aneurism  is,  however,  occasionaUy  double,  and  still  more 
rarely,  a  diastolic  murmur  only  exists.   Dr.  Bellingham  has  pub- 
lished the  details  of  12  cases  of  thoracic  aneurism,  in  all  of  which 
a  double  sound,  normal  or  abnormal,  was  present ;  in  most  of 
these  cases  a  double  impulse  likewise  existed ;  in  2  instances  a 
murmur  accompanied  or  replaced  the  first  sound:  in  one,  murmur 
replaced  both  sounds,  and  in  one,  a  murmur  replaced  the  second 
sound.    In  8  of  these  cases  a  double  sound,  closely  resembling 
the  sounds  of  the  heart,  existed-f   With  reference  to  this  point, 
the  following  evidence  is  furnished  by  Table  XVI.  Impulse 
was  observed  in  29  cases;  it  was  single  and  systolic  m  22,  and 
double  in  7;  it  did  not  exist  in  32  cases ;  and  was  not  referred  to 
in  7    The  presence  or  absence  of  aneurismal  murmur  was  noted 
in  61  cases;  of  these,  it  existed  in  20;  in  16  of  this  number  it 
was  single  and  systolic,  and  in  one  it  was  single  and  diastolic; 
it  was  double  in  3  instances,  and  was  absent  in  41  cases. 

The  presence  or  absence  of  aneurismal  sound,  as  distinct  irom 
murmur,  was  noted  in  61  cases ;  it  was  present  in  11  instances, 
in  2  of  which  it  was  single  and  systolic,  and  in  9  it  was  double. 
Sound  was  not  present  in  50  cases.  A  double  impulse  and  a 
svstolic  sound  coexisted  with  a  diastolic  murmur  m  a  single 
instance.  The  existence  of  a  diastolic  murmur  in  aneurism  is 
very  rare ;  I  have  not  met  with  an  example  of  it  In  one  in- 
stance only  I  have  noted  a  murmur  of  diastohc  rhythm  m  «ri 
nexion  with  aneurism  of  the  ascending  portion  of  the  arch ,  but 

*  Vide  Case  69,  p.  759.  g  .      ^  pr. 

t  Dublin  Medical  Press,  April  19th,  May  24th  and  June  7th  18« I ,  see  ais 
Greene's  cases  in  The  Dublin  Journal  of  Medical  Saence,  vols,  m  and  x. 
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Table  XVI.,  in  which  diastolic  murmur  existed,  the  aneurism 
was  likewise  connected  with  the  ascending  aorta.  In  another 
case  (No.  60)  a  diastolic  murmur  was  occasionally  heard  in  con- 
nexion with  an  aneurism  of  the  thoracic  aorta.  I  must,  there- 
fore, regard  diastolic  murmur  as  an  exceptional  phenomenon  in 
aneurism.  It  is,  I  believe,  in  most  cases  due  to  aortic  regurgita- 
tion ;  but  that  it  is  occasionally  intrinsic  to  aneurism  must  be 
admitted. 

The  murmurs  of  aneurism  arise  from  the  same  causes  as 
those  of  the  heart,  namely,  friction  and  vibration.  The  doc- 
trine of  unequal  pressure  and  velocity  of  current  arising  from 
abrupt  constriction  of  a  conduit,  as  first  propounded  by  Corrigan, 
subsequently  developed  by  the  experiments  of  Chauveau,  and 
by  those  of  Dr.  Leared,-f-  may  be  studied  with  advantage  in  re- 
ference to  this  subject,  which  has  been  already  discussed  at  page 
181  and  page  258. 

As  principal  or  contributory  causes  of  aneurismal  murmur,  I 
may  briefly  advert  to:  (a)  the  figure,  the  relative  diameter,  and 
the  actual  state  of  the  orifice  and  the  walls  of  the  sac ;  (5)  the 
contents  of  the  sac ;  and  (c)  the  force  of  ventricular  contraction. 
A  relatively  narrow  orifice  with  a  rough  margin,  a  globular  and 
flaccid  sac  springing  from  the  vessel  at  an  angle  and  containing 
fluid  blood,  and  vigorous  contraction  of  the  left  ventricle,  con- 
stitute the  most  favourable  conditions  for  the  development  of 
murmur. 

Of  these,  the  last  mentioned  is  the  principal  factor  of  murmur; 
hence,  at  the  approach  of  death,  murmur,  whether  cardiac  or 
aneurismal,  becomes  indistinct  or  inaudible,  from  failure  of  the 
heart.  The  absence  of  one  or  more  of  the  other  conditions  men- 
tioned may  modify  or  exclude  murmur,  even  though  the  heart 
act  with  energy. 

Thoracic  aneurism  may  be  now  considered  in  its  clinical  as- 
pect, with  a  view  to  differential  diagnosis.    It  may  present,  in  a 

*  Case  141. 

t  Medical  Times  and  Gazette,  October  31st,  1868.  Dr.  Leared  has  expounded  his 
theory  in  an  earlier  publication,  a  reference  to  which  I  have  not  been  able  to  find. 


acter  that  it  may  be  practically  regarded  as  latent. 

The  existence  in  the  chest  of  a  centre  of  pulsation,  distinct 
from  that  of  the  heart,  would  suggest  aneurism,  cancerous  tumor, 
or  pulsating  empyema.  The  presence,  in  such  centre,  of  a  double 
sound,  the  second  being  louder  than  that  of  the  heart,  would, 
pro  tanto,  be  in  favour  of  aneurism,  and  tend  to  exclude  cancer 
and  empyema.  A  double  impulse,  the  second  being  an  impulse 
of  arrest,  would  possess  a  similar  but  stronger  significance. 
Single  and  systolic  murmur  would  indicate  aneurism  and  car- 
cinoma in  about  equal  proportion,  and  would  exclude  empyema. 
A  double  murmur,  if  associated  with  .  abnormal  impulse  in  the 
situation  of  the  ascending  portion  of  the  arch,  would  suggest 
aneurism  rather  than  cancer  or  empyema. 

The  symptoms  of  excentric  pressure,  considered  apart  from 
other  evidence,  have  no  distinctive  significance  save  in  regard 
to  their  inconstancy  or  variation.  If,  in  the  progress  of  the  case, 
symptoms  of  this  character  cease  to  be  exhibited,  or  vary  in 
degree,  the  presumption  would  be  in  favour  of  aneurism.  The 
occurrence  of  paroxysmal  dyspnoea,  laryngeal  or  tracheal,  asso- 
ciated with  excitement  of  the  circulation  from  physical  or  emo- 
tional causes,  would  likewise  point  to  aneurism.  But  even  in 
this  respect,  an  abscess  located  between  the  trachea  and  oesopha- 
gus, may  simulate  aneurism.  The  following  example  came 
under  my  own  notice. 

A  man,  aged  fifty,  was  admitted  into  the  Mater  Misericordife 
Hospital  on  the  13th  of  April,  1864.  He  was  in  a  state  of  immi- 
nent asphyxia,  with  cold  extremities,  lividity  of  surface,  and  a 
loud  laryngeal  stridor  *  The  pulse  was  rapid,  feeble,  and  inter- 
mittent, and  deglutition,  even  of  liquids,  was  attended  with  the 
greatest  difficulty.  The  chest  was  universally  resonant,  and  no 
evidence  of  pulmonary  or  vascular  disease  could  be  detected. 
Tracheotomy  was  performed  on  the  evening  of  the  13th,  and 
was  foUowed  by  complete  relief  from  all  the  urgent  symptoms. 
On  the  18th  he  had  another  paroxysm  of  dyspnoea  which  nearly 
proved  fatal.  On  being  raised  in  bed  he  coughed  up  about  a 
*  Proceedings  of  the  PatJwlogical  Society  of  Dublin,  vol.  ii„  part  ii.,  p.  148. 
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low  solid  food.  He  had  a  third  paroxysm  on  the  20th,  and  he 
died  worn  out  on  the  22nd.  The  viscera  were  healthy  ;  a  large 
abscess,  which  had  been  recently  filled  with  pus,  but  was  now 
empty,  was  found  between  the  trachea  and  oesophagus.  It  ex- 
tended from  the  larynx  downwards  into  the  posterior  medias- 
tinum, where  it  ended  in  a  cul  de  sac.  The  arytenoid  cartilages 
were  necrosed ;  they  were  all  but  detached  by  ulceration  from 
the  cricoid,  and  had  fallen  forward  upon  the  glottis.  A  large, 
ulcerated  opening  extended  from  the  oesophagus  into  the  abscess, 
whilst  another  and  much  smaller  aperture  connected  the  abscess 
with  the  trachea.  Through  the  former  opening,  which  had  evi- 
dently been  formed  by  a  perforating  ulcer  of  the  oesophagus, 
particles  of  food  had  escaped  and  given  rise  to  the  abscess,  whilst 
the  paroxysms  were  the  result  of  spasm  from  pressure  upon  the 
trachea,  and  latterly,  of  dislocation  of  the  arytenoid  cartilages. 

An  example  of  laryngeal  distress  and  dyspkonia,  with  immo- 
bility of  the  vocal  chord,  from  paralysis  of  the  right  recurrent 
laryngeal  nerve  produced  by  the  pressure  of  a  malignant  tumor 
of  the  oesophagus,  has  been  published  by  Dr.  Morell  MacKenzie.* 

If,  on  the  other  hand,  the  signs  of  persistent  excentric  pressure 
within  the  chest  coincide  with  cancerous  tumor  developed  exter- 
nally, the  evidence,  so  far,  would  be  in  favour  of  intra-thoracic 
cancer. 

Pulsating  cancer  is  further  distinguishable  by  the  fact  that  the 
force  and  diffusion  of  impulse  are  not  in  proportion  to  the  degree 
and  extent  of  dulness ;  nor  does  the  centre  of  pulsation  corres- 
pond to  that  of  dulness;  and,  further,  the  superficial  thoracic 
veins  on  the  side  affected  by  intra-thoracic  cancer  are  usually 
enlarged  and  varicose,  whilst  those  related  to  an  aneurism  are 
never  varicose,  although  they  may  be  distendecl.-f*  Pulsating 
emphysema,  of  which  three  remarkable  examples  have  been  pub- 
lished by  Dr.  Eobert  L.  MacDonnelhj  and  one  by  Dr.  Stokes,  § 

*  Lancet,  May  30th,  1874. 

t  Vide  Stokes  in  Dublin  Journal  of  Medical  Science,  vol.  xxi.,  p.  227.    Also  a  case 
by  Dr.  OTerrall,  Proceedings  of  the  Pathological  Society,  April  23rd,  1842. 
t  Pbid.,  vol.  xxv.,  p.  1. 
§  Diseases  of  the  Heart  and  Aorta. 


by  the  symptoms  and  signs  of  acute  inflammation  on  the  left  side 
of  the  chest,  and  by  the  presence  of  a  single  and  systolic  impulse 
communicated  from  the  heart,  and  unattended  with  murmur, 
sound,  or  thrill.  The  foregoing  evidence,  positive  and  negative, 
will  suffice  to  distinguish  pulsating  empyema  from  aneurism, 
even  in  the  absence  of  metallic  phenomena  in  the  left  side  of 
the  chest,  which  would  be  in  themselves  conclusive. 

Laryngitis  may  be  mistaken  for  thoracic  aneurism,  owing  to 
the  attendant  symptoms  of  hoarseness  or  aphonia,  dyspnoea,  and 
stridor.    The  distinction  would  rest  mainly  upon  the  positive 
result  of  laryngoscopic  inspection,  and  the  absence  of  other 
symptoms,  and  of  all  the  intrinsic  signs  of  aneurism.  The 
opposite  and  more  serious  error,  that  of  mistaking  aneurism  for 
laryngitis,  may  be  likewise  committed.    Dr.  Gairdner  mentions 
a  case  in  which  this  mistake  was  actually  made  by  an  expert  in 
laryngeal  disease ;  and  quite  recently  a  similar  case  was  pub- 
lished in  which  tracheotomy  was  actually  performed  with  a 
fatal  result.    In  this  case  the  aneurism  was  latent,  and  the 
operation  was  demanded  by  the  urgency  of  the  symptoms. 

Neuralgia  or  rheumatism  engaging  the  muscles  of  the  chest, 
owing  to  the  attendant  symptom  of  radiating  or  fixed  pain,  may 
be  likewise  confounded  with  aneurism ;  so  also  may  tuberculosis 
and  cirrhosis  of  the  lungs,  from  the  occurrence  of  haemoptysis. 
But  if  a  suspicion  of  aneurism  be  once  aroused,  the  distinction 
from  these  diseases  cannot  be  difficult.  An  error  of  diagnosis 
can  arise  only  from  the  idea  of  aneurism  not  having  been  pre- 
sented to  the  mind  of  the  physician. 

Doctor  George  W.  Balfour  has  recently  pointed  out  another 
possible  source  of  error  in  the  diagnosis  of  thoracic  aneurism .* 
A  systolic  murmur,  with  visible  pulsation  localized  in  the  inner 
portion  of  the  left  second  intercostal  space,  may  arise  from 
mitral  reflux  of  anaemic  or  organic  origin,  propagated  into  the 
left  auricular  appendix,  as  first  mentioned  by  Naunyn;  or  a 
presystolic  murmur  from  mitral  narrowing,  similarly  propagated, 

*Medical  Times  and  Gazette,  December  12th,  1874. 
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in  the  pulmonary  artery,  may  be  likewise  presented  in  the  second 
interspace,  but  closer  to  the  sternum,  as  first  pointed  out  by 
Quincke.  It  was  attributed  by  him  to  flattening  of  the  pulmo- 
nary artery  against  the  anterior  wall  of  the  chest  during  ventri- 
cidar  systole,  the  left  lung  having  been  permanently  retracted 
from  antecedent  disease.  Dr.  Balfour  details  four  cases  in  which 
these  phenomena  were  exhibited.  He  observes,  however,  that 
the  distinction  from  aneurism  was  readily  made  in  all  these  cases 
by  the  absence  of  signs  of  excentric  pressure,  and  by  the  more 
feeble  impulse  at  the  second  centre  of  pulsation,  as  compared 
with  that  of  the  heart. 

In  an  earlier  publication  on  the  same  subject,  Dr.  Balfour 
had  suggested  a  very  ingenious  means,  by  which,  having  refer- 
ence to  the  relative  rhythm  of  the  cardiac  and  the  abnormal 
pulsation,  he  could  readily  determine  whether  the  latter  was 
auricular  or  arterial.  It  consists  of,  two  pellets  of  bees'  wax, 
with  a  bristle,  supporting  a  small  paper  flag,  fixed  in  each.  One 
of  these  pellets  is  attached  over  the  apex  of  the  heart,  and  the 
other  at  the  seat  of  abnormal  pulsation.  If  the  superior  pulsa- 
tion precede  the  inferior,  as  indicated  by  the  movement  of  the 
flags,  it  would  be  regarded  as  auricular ;  if  it  accompany  or  suc- 
ceed the  inferior  pulsation,  it  would  indicate  aneurism  or  pulsa- 
tion in  the  pulmonary  artery.  The  distinction  between  the  two 
latter  should  be  made  by  reference  to  the  signs  of  excentric 
pressure,  and  relative  force  of  pulsation,  as  already  mentioned* 

On  Quincke's  theory,  murmur  should  always  accompany  visi- 
ble pulsation  of  the  pulmonary  artery;  but  such  is  not  the  case. 
I  would  further  remark,  that  the  murmur  of  mitral  stenosis  is 
not  usually  audible  in  the  left  second  interspace,  although  the 
attendant  pulsation  of  the  left  auricular  appendix  is  frequently 
visible  there.  But  the  presystolic  rhythm  of  both  these  phe- 
nomena would,  in  any  case,  suffice  to  exclude  aneurism. 

The  general  symptoms  and  signs  most  distinctive  of  thoracic 
aneurism  are:  a  pulsating  tumor  yielding  a  single  impulse  and 
a  double  sound,  distinct  from  those  of  the  heart,  the  second 

*  Edinburgh  Medical  Journal,  January,  1874. 
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remittent  pains  of  a  radiating  or  shifting  character;  and  the 
evidence  of  excentric  pressure  upon  adjacent  parts.  None  of 
these  are,  however,  of  constant  occurrence,  even  in  aneurisms 
having  the  same  origin  and  relationship.  Hence,  the  diagnosis 
must  rest  upon  a  rational  basis,  and  be  deduced  from  a  careful 
consideration  of  all  the  features  presented  in  each  case. 

The  limits  of  variation  are  pretty  well  defined  in  regard  to 
(a)  true,  (b)  false,  and  (c)  varicose  aneurism,  respectively ;  they 
are  also,  but  less  definitely,  fixed  in  relation  to  the  portion  of 
the  aorta  whence  the  aneurism  has  arisen.  It  will  be  therefore 
necessary  to  review  briefly  the  semeiology  of  thoracic  aneurism 
under  each  of  the  foregoing  heads. 

True  aneurism  is  rarely  met  with  except  in  the  ascending 
portion  of  the  arch ;  it  is  tubular  or  fusiform,  and  cannot  attain 
large  dimensions  without  undergoing  conversion  into  the  false 
variety,  by  rupture  of  its  internal  tunics.  Owing  to  this  circum- 
stance, and  the  usual  absence  of  clot  or  deposited  fibrin,  true 
aneurism  is  characterized  by  few  and  indefinite  signs.  Diastolic 
impulse,  murmur,  or  thrill,  are  seldom  exhibited,  because  the 
necessary  conditions  for  these  phenomena,  lateral  deviation  of 
current,  and  roughness  of  surface,  are  not  present  *  and  single 
and  systolic  bruit  is  not  a  sign  of  true  aneurism,  as  stated  by 
Bertin.    Hence,  the  diagnosis  of  true  aneurism  must  be  in  the 
highest  degree  doubtful.    Indeed,  the  only  positive  sign  which 
it  may  exhibit  is  an  accentuated  second  sound,  but  this  is  equally 
characteristic  of  simple  dilatation  with  atheromatous  rigidity  of 
the  aorta. 

The  symptoms  exhibited  by  a  false  aneurism  within  the  chest, 
irrespectively  of  intrinsic  pain,  will  depend  upon  the  organs  or 
parts  implicated  in  its  growth;  these  have  been  already  consi- 
dered in  detail.  I  shall  only  add  the  following  clinical  remarks 
suggested  by  the  cases  herewith  given. 

*  CruveiUer  holds  that  clotting  cannot  take  place  in  an  artery  ^^.^4 
erosion  or  inflammation  of  its  internal  surface  ;  and  F.  Niemeyer  (Medial ftj 
and  Gazette,  January  22nd,  1870),  declares  that  roughness  of  the  * tma con« 
endarteritis  deformans,  is  an  essential  condition  of  fibrinous  deposit  in  an  artery. 


laryngeal  cough,  stridor,  or  paroxysmal  dyspnoea  ;  that  vocal  vi- 
bration may  exist  in  a  lung  from  which  air  has  been  all  but 
excluded  by  pressure  upon  the  primary  bronchus  of  that  side,  but 
that  it  is  abolished  by  solidification  of  a  lung  so  circumstanced  ; 
and  finally,  it  shows  that  an  aneurism  may  open  simultaneously 
into  the  oesophagus  and  one  of  the  bronchi. 

Case  138,  shows  that  saccular  aneurism,  with  a  large  and 
smooth-edged  orifice,  an  empty  cavity,  and  flaccid  walls,  may 
present  no  intrinsic  physical  signs,  and  if  small,  deep-seated,  and 
remote  from  the  walls  of  the  chest,  may  afford  no  evidence  of  its 
existence  save  that  arising  from  excentric  pressure  ;  and  that  the 
most  aggravated  dyspnoea  and  stridor,  from  spasm  of  the  larynx, 
may  be  due  to  reflex  irritation  of  the  recurrent  laryngeal  nerves. 
It  also  proves  that  feeble  respiration  in  one  lung,  accompanied 
by  laryngeal  spasm,  may  be  caused  by  pressure  upon  the  trachea, 
and  that,  in  such  cases,  laryngotomy  may  be  followed  by  com- 
plete relief  from  urgent  symptoms. 

With  regard  to  relative  frequency  of  occurrence,  in  combina- 
tion and  singly,  the  various  tactile  and  acoustic  phenomena  of 
thoracic  aneurism,  as  deduced  from  the  17  cases  (comprising  18 
aneurisms*)  which  I  have  personally  noted,  might  be  set  down 


in  the  following  order  : 

(a)  Double  impulse  and  double  sound,  -without  murmur  ...  3  cases. 

(b)  Systolic  impulse  and  double  sound,  without  murmur  ...  4  ,, 

(c)  Systolic  impulse  and  systolic  murmur,  without  sound  ...  3  „ 

(d)  Double  impulse  and  double  sound,  with  systolic  murmur   ...  1  ,, 

(e)  Systolic  impulse  and  double  murmur,  without  sound  ...  1  >, 
(/)  Double  murmur,  without  impulse  or  sound  ...       ...  ...  1  » 

(g)  No  impulse,  sound,  or  murmur         ...    ...  5  „ 

-18 

It  will  thus  be  seen  that : 

Double  sound  existed  in    ...       ...       ...       ...       ...  ...  8  cases. 

Single  and  systolic  impulse  in      ...       ..        ...       ...  •••  8  ,, 

Double  impulse  in   ...    ••  •••  4  „ 

Single  and  systolic  murmur  in    •••  4  „ 

Double  murmur  in  ...       ...       ...       ...       •••  •••  2  ,, 


and  that,  in  5  out  of  the  17  cases,  the  aneurism  was  latent, 
quoad  tactile  and  acoustic  signs. 

*  In  one  case  (No.  150)  there  were  two  aneurisms. 
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portion  of  the  vascular  system  to  another."  Aneurism  within 
the  chest  may  establish  communication  with  (a)  the  chambers 
of  the  heart,  (&)  the  pulmonary  artery,  or  its  branches,  and  (c) 
the  descending  cava,  or  the  innominate  veins. 

According  to  Peacock*  the  first  recorded  example  of  varicose 
aneurism  was  one  opening  into  the  left  auricle,  and  published  by  I 
Beauchene  in  1811.    Wells,  in  1812,  published  a  case  in  which 
an  aneurism  of  the  aorta  formed  a  communication  with  the  pul- 
monary artery.    In  1832  an  example  of  varicose  aneurism  im-1 
plicating  the  superior  vena  cava,  was  recorded  in  The  Lancet. 
■    Cases  were  subsequently  recorded  by  Curling  (1838),  Munro, 
(1839),  Keid  (4  cases),  and  Thurnam  (10  cases,  including  the 
preceding,  1840).    Peacock  gives  reference  to  33  cases,  not 
including  6  referred  to  by  Thurnam,  as  contained  in  various 
museums,  and  4  met  with  by  Eokitansky. 

In  18  of  this  number,  the  aneurism  arose  from  one  or  more  of 
the  sinuses  of  Valsalva  or  from  the  aorta  immediately  above  the 
sinuses  ;  in  12,  from  the  ascending  portion  of  the  arch,  above  the 
points  mentioned ;  in  2,  the  aneurism  engaged  the  entire  arch 
except  the  termination  of  its  descending  portion ;  and  in  one 
case  there  were  two  aneurisms,  one  in  the  ascending,  and  another 
in  the  descending  portion  of  the  arch,  the  latter  opening  into 
the  left  branch  of  the  pulmonary  artery. 

Only  two  examples  of  varicose  aneurism  have  come  under  my: 
notice.  In  one  of  these,  the  aneurism  opened  into  the  right  ven- 
tricle (Case  69,  p.  759),  and  in  the  other  (Case  141),  into  the 
superior  cava.  Two  additional  examples  have  been  recently 
recorded  in  The  Proceedings  of  the  Pathological  Society  of  Dub- 
lin; one  by  Dr.  Gordon,  in  which  an  aneurism  of  the  left  an- 
terior sinus  of  the  aorta  opened  into  the  left  ventricle  of  the 
heart,f  and  another,  by  Dr.  Bennett,  in  which  an  aneurism  of 
the  right  sinus  communicated  also  with  the  left  ventricle.}: 

Doctor  McDowel  exhibited  before  the  Pathological  Society, 
in  January,  1849,  an  example  of  varicose  aneurism  springing 
from  the  aorta,  half  an  inch  above  the  valves,  and  opening  into 
*  Transactions  of  the  Pathological  Society  of  London,  vol.  xix.,  p.  111. 
t  Vol.  ii.,  part  i.,  new  series.         $  Vol.  iii.,  part  ii. 
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panied  by  fremitus,  and  a  harsh  systolic  murmur  audible  only 
between  the  middle  line  and  the  right  nipple. 

Hope,  in  1839,  published  a  remarkable  case  of  aneurism  of 
the  aorta  immediately  above  the  valves,  communicating  with  the 
right  ventricle  by  two  apertures.  The  symptoms  and  signs,  which 
followed  a  strain  in  lifting  a  weight,  and  a  "  creak  in  the  heart," 
accompanied  by  faintness,  were  lividity,  oedema,  and  a  jerking 
pulse,  purring  tremor,  double  murmur,  and  a  continuous  rumble 
to  the  left  of  the  sternum,  from  the  second  to  the  fourth  rib* 

In  the  case  which  came  under  my  own  notice,  through  the 
favour  of  Dr.  Stokes,  an  aneurism  of  the  size  of  a  tennis  ball,  arisT 
ing  from  one  of  the  aortic  sinuses,  communicated  with  the  right 
ventricle  by  an  aperture  of  the  size  and  figure  of  a  shirt  button- 
hole. The  symptoms  were,  general  venous  congestion  with 
oedema ;  and  the  physical  signs,  frdmissement,  with  a  loud  and 
booming  double  murmur  at  midsternum,  audible  to  the  patient, 
and  compared  by  him  to  "  a  woman  churning ;"  all  which  signs 
were  subsequently  presented  with  greatest  intensity  at  the  apex 
of  the  heart,  but  diffused  over  the  entire  left  front  of  the  chest. 
The  diagnosis  of  aneurism  opening  into  one  of  the  ventricles 
was  presumptively  made.i" 

Thurnam  has  included  in  his  list  of  cases  of  varicose  aneurism 
three  examples  of  aneurism  of  the  aorta  opening  into  the  heart.  In 
two  of  these  cases,  observed  by  Curling  and  Eeid  respectively,  a 
communication  was  established  with  the  right  auricle ;  and  in 
the  third,  supplied  by  himself,  with  the  right  ventricle  by  two 
apertures.   In  this  loud  superficial  and  continuous  sawing 

murmur,  accompanied  with  purring  tremor,  was  audible  in  the 
left  second  intercostal  space,  an  inch  and  a-half  from  the  ster- 
num, but  loudest  over  a  space  not  larger  than  a  shilling.  The 
heart  had  been  displaced  to  the  left  by  effusion  into  the  right 
pleural  cavity.  J 

Aneurisms  projecting  into  the  chambers  of  the  heart,  but  not 
communicating  with  them,  must  be  distinguished  from  those 

*  Diseases  of  the  Heart  and  Great  Vessels,  third  edition,  p.  466. 
t  Tide  Case  69,  p.  759. 

t  Medico-Chirurgical  Transactions,  vol.  xxiii.,  p.  323. 


and  signs  must  obviously  diner  m  the  two  classes  oi  cases; 
hence  the  necessity  for  a  clinical  distinction  between  them. 

Professor  Smith's  case  was  one  of  the  earliest  recorded  ex- 
amples of  this  kind.  A  man,  aged  thirty,  was  admitted  intol 
hospital  suffering  from  urgent  dyspnoea,  which  was  accompanied 
by  lividity,  oedema,  and  suppression  of  pulse.  There  was  great 
extension  of  precordial  dulness,  with  feeble  action  of  the  heart. 
He  died  on  the  following  day.  An  aneurism,  with  an  orifice  as 
large  as  a  shilling,  arose  from  the  aorta  one  inch  above  the 
valves,  and  extended  downwards  behind  the  pulmonary  artery, 
which  lay  across  it,  and  gave  the  appearance  of  two  tumors,  each 
as  large  as  a  hen-egg.  One  of  these  projected  into  the  base  of 
the  right  ventricle  near  the  pulmonary  orifice,  and  the  other 
into  the  superior  and  anterior  portion  of  the  left  ventricle.  The 
aneurism  did  not  communicate  with  either  ventricle.* 

An  example  of  aneurism  of  one  of  the  sinuses  of  Valsalva, 
projecting  into  the  right  auricle,  was  presented  to  the  Patholo- 
gical Society  of  Dublin  by  Dr.  Jennings,  in  December,  1866. 

Doctor  Law  exhibited  before  the  same  Society  in  February, 
1870,  an  example  of  aneurism  springing  from  the  posterior 
sinus,  advancing  downwards  and  to  the  right,  displacing  the 
liver  and  causing  slight  jaundice.  It  projected  into  the  right 
auricle  of  the  heart,  occluding  the  orifice  of  the  inferior  cava, 
and  partiaUy  closing  that  of  the  superior.  The  most  prominent 
symptoms  were  general  venous  congestion  and  dropsy. 

Doctor  Hanna  has  published  a  case  in  which  an  aneurism,  as 
large  as  an  orange,  arose  from  one  of  the  sinuses  of  Valsalva  by 
an  orifice  two  lines  in  diameter,  and  was  imbedded  in  the  wall  of 
the  left  ventricle.  The  muscular  substance  had  been  entirely 
absorbed  around  the  sac,  which  was  formed  by  the  thickened 
membranes  of  the  heart,  and  contained  laminated  fibrin.  The 
patient  was  a  man,  aged  thirty-one,  who  had  sustained  a  severe 
faU  from  a  horse,  and  shortly  afterwards  complained  of  severe 
pain  in  his  chest,  palpitation,  and  dyspnoea;  he  also  spat  blood. 
The  symptoms  were  orthopnea,  and  feeble  but  regular  pulse. 
In  the  left  second  interspace  there  was  a  double  impulse  accom- 

*  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  ix.    See  also  a  case  by 
Professor  Harrison,  ibid.  vol.  xv. 


second  intercostal  space.* 

Varicose  aneurism  between  the  aorta  and  the  pulmonary- 
artery  is  characterized  by  symptoms  and  signs  nearly  identical 
with  that  variety  of  the  disease  examined  in  the  preceding  para- 
graphs. It  may  therefore  be  discussed  here.  Dr.  Thurnam  has 
collected  from  various  sources  eleven  examples  of  this  variety 
of  aneurism,  and  of  five  of  these  he  has  given  a  full  history.-f- 

A  case  is  given  in  detail  by  Professor  Smith,  which  may  be 
briefly  referred  to.  A  man,  aged  twenty- two,  had  been  subject 
to  vertigo  with  temporary  loss  of  vision,  dyspnoea,  faintness,  and 
chills  ;  then  followed  general  venous  congestion,  cough,  orthop- 
ncea,  anasarca,  and  intermitting  pulse.  He  was  troubled  by 
great  anxiety  and  disturbing  dreams.  There  was  extension  of 
precordial  dulness,  with  tumultuous  action  of  the  heart,  frtmis- 
sement  which  was  perceptible  through  the  bed-clothes,  and  sys- 
tolic murmur.  The  man  felt  "  as  if  there  was  a  living  bird  in 
his  chest."  He  subsequently  had  epileptic  seizures,  in  one  of 
which  he  died.  The  lungs  were  congested,  and  the  aorta  com- 
municated with  the  pulmonary  artery,  near  its  origin,  by  an 
opening  with  thick  and  rounded  edges.J 

Doctor  Peacock  has  published  a  case  in  which  an  aneurism  of 
the  ascending  aorta  opened  into  the  pulmonary  artery  by  an  ori- 
fice two  bines  by  four  in  diameter;  it  projected  also  into  the  right 
ventricle,  destroying  one  of  the  pulmonic  valves.  The  heart  was 
enlarged,  and  the  aortic  valves  were  disorganized.  The  symptoms 
were  dyspnoea,  general  lividity,  and  oedema  of  the  feet.  There 
was  extension  of  precordial  dulness,  with  systolic  murmur  all  over 
the  precordium,  and  postdiastolic  murmur  at  the  right  base.  The 
second  sound  was  very  sharp  in  the  left  second  interspace  near 
the  sternum.  This  latter  phenomenon  he  attributed  to  the  ten- 
sion of  the  sac  during  diastole.§  In  a  case  by  Dr.  W.  Wade, 
the  diagnosis  was  made  from  the  existence  of  a  basic  diastolic 
murmur,  not  due  to  inadequacy  of  the  aortic  valves.  || 

*  Ibid.,  March  1st,  1835.          f  Loco  cilat. 

X  Dublin  Journal  of  Medical  Science,  vol.  xviii.  See  also  the  case  given  by  Hope, 
opus  cilat,  p.  469. 

I  Transactions  of  Pathological  Society  of  London,  vol.  xix.,  p.  111. 

II  Medico-Chirurgical  Transactions,  vol.  xliv. 
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ized  by  special  clinical  features,  and  should  not  be  confounded. 

An  example  of  compression  of  the  pulmonary  artery  by  an  J 
aneurism  of  the  ascending  aorta  has  been  published  by  Sir  D. 
Corrigan.    In  addition  to  the  ordinary  signs  of  aneurism,  there 
was  general  venous  congestion,  with  dropsy  and  delirium* 

Of  aneurism,  communicating  with  either  vena  cava,  several 
examples  are  on  record.  One  of  the  earliest  was  that  published 
by  Mr.  Syme,  in  which  an  aneurism  of  the  size  of  an  orange, 
arising,  from  the  abdominal  aorta  above  its  bifurcation,  opened 
into  the  inferior  cava  by  an  aperture  as  large  as  a  sixpenny 
piece.  There  was  oedema  of  the  lower  half  of  the  body ;  also  a 
loud  whirring  noise  audible  to  the  patient  and  his  friends.f 

Doctor  Thurnam  has  published!  a  case  of  a  large  aneurism  of 
the  ascending  aorta,  opening  into  the  superior  cava  by  an  orifice 
a  quarter  of  an  inch  in  diameter.    There  was  cyanosis,  with 
oedema  of  the  upper  half  of  the  body,  and  a  loud  buzzing  noise 
over  the  vena  cava.    This  case  was  observed  by  Dr.  Thurnam  in 
1833.    The  next,  and  the1  most  important  case  of  this  kind,  be- 
cause a  positive  diagnosis  of  the  lesion  was  made  from  the  phe- 
nomenon exhibited,  has  been  recorded  by  Dr.  Mayne.§   A  large 
aneurism,  engaging  the  entire  arch  of  the  aorta,  had  compressed 
and  occluded  both  innominate  veins  and  the  superior  cava,  with 
the  latter  of  which  vessels  it  had  formed  a  communication  by  an 
opening  of  the  size  and  figure  of  the  button-hole  of  a  shirt, 
crossed  by  a  delicate  band.    The  patient,  a  woman  aged  fifty, 
whilst  washing  in  a  stooping  posture,  was  suddenly  seized  with 
symptoms  of  strangulation,  accompanied  by  dizziness.    Her  face 
became  livid;  her  breathing  embarrassed.  When  the  patient  was 
seen  by  Dr.  Mayne,  the  upper  half  of  the  body  was  puffed 
and  deeply  cyanosed,  the  eyes  protruded,  the  veins  of  the  neck 

*  Lancet,  February  7th,  1829.    See  also  a  similar  case  by  Mr.  Carmichael,  Pro- 
ceedings of  Pathological  Society  of  Dublin,  December  5th,  1840 

t  Edinburgh  Medical  and  Surgical  Journal,  vol.  sxxv,,  »81'^^* 
Jn  (locociL),  who  also  refers  to  two  other  similar _cases,  one  by  Mr  Bob  nSon  o 
Camberwell,  and  another  by  Dr.  John  Eeid  J  in  neither  of  winch,  however,  was 
stethoscopic  examination  made. 

t  Loco  citat.  .  ,„ 

§  Dublin  Quarterly  Journal  of  Medical  Science,  November,  1853. 
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were  quite  free  from  oedema,  and  of  their  natural  colour,  were  in 
no  degree  congested.  The  pulse  was  jerking.  The  physical 
signs  were  a  heaving  systolic  impulse  accompanied  by  fremitus, 
and  a  whirring  systolic  murmur,  immediately  to  the  right  of  the 
sternum  at  the  level  of  the  second  rib.  This  murmur  was  dif- 
fused all  over  the  front  of  the  chest ;  but  its  point  of  greatest 
intensity  corresponded  to  the  junction  of  the  second  costal  car- 
tilage with  the  sternum,  whilst  the  fremitus  was  transmitted  into 
the  great  veins  of  the  neck.    The  heart  was  perfectly  healthy. 

In  the  case  (141)  which  came  under  my  own  observation,  there 
was  great  venous  turgescence,  with  deep  cyanosis  and  depressed 
temperature  of  the  upper  half  of  the  body,  systolic  impulse,  thrill, 
and  murmur  in  the  seat  of  the  aneurism ;  the  latter  transmitted 
into  the  carotids.  A  diastolic  murmur  likewise  existed  at  mid- 
sternum,  but  it  was  not  audible  at  the  seat  of  impulse  and 
systolic  murmur.  There  was  no  visible  pulsation  or  thrill  of 
the  cervical  arteries  or  veins. 

The,  symptoms  and  physical  signs  exhibited  in  the  foregoing 
cases  resolve  themselves  into  two  groups;  namely,  1st,  those 
which  are  characteristic  of  an  aneurism  communicating  with  (a) 
one  or  more  of  the  chambers  of  the  heart,  (b)  the  pulmonary 
artery  or  one  of  its  branches,  (c)  one  of  the  venee  cava?;  and,  2nd, 
those  which  arise  from  the  intrusion,  without  rupture,  of  an 
aneurism  into  the  chambers  of  the  heart,  or  into  one  of  the  ves- 
sels just  named.  The  cases  in  each  of  these  groups  are  marked 
by  special  features  sufficiently  distinctive  of  their  nature. 

The  irruption  of  the  contents  of  an  aneurism  into  the  heart, 
or  one  of  the  great  vessels  named,  is  usually  associated  with  a 
definite  strain  or  shock.  It  is  attended  with  a  feeling  of  suffo- 
cation and  faintness,  and  is  immediately  followed  by  great  dysp- 
noea, feeble  and  fluttering  pulse,  venous  congestion  more  or  less 
general  according  to  the  point  of  abnormal  influx,  with  coex- 
tensive anasarca  and  depression  of  temperature.  The  physical 
signs  developed  are,  thrill  associated  with  impulse,  and  a  harsh, 
prolonged,  systolic  murmur  of  a  buzzing  character  at  the  seat  of 
aneurism,  and  transmitted  to  a  variable  distance  in  the  line  of 


the  two  murmurs,  owing  to  the  presence  of  an  intervening 
rumble,  not  unfrequently  seem  to  be  continuous.  The  exist- 
ence of  arterial  throbbing  in  the  neck,  and  a  jerking  pulse  at  the 
wrists,  depends  upon  reflux  into  a  large  aneurismal  reservoir 
during  diastole ;  it  therefore  may,  or  may  not,  according  to  the 
size  and  capacity  of  the  sac,  characterize  an  arterio-cardiac  or 
an  arterio-venous  aneurism.  The  phenomena,  then,  which  dis- 
tinguish varicose  aneurism,  viewed  in  the  abstract,  are  three 
in  number ;  namely,  extreme  venous  congestion  suddenly  de-  j 
veloped;  thrill;  and  a  buzzing  murmur  of  systolic  rhythm  trans- 
mitted in  the  line  of  abnormal  circulation. 

Aneurism  communicating  with  the  heart  is  not  characterized 
by  any  symptoms  or  signs  by  which  it  may  be  distinguished 
from  other  forms  of  varicose  aneurism  within  the  chest.  A 
sudden  transfer  of  the  seat  of  murmur  and  thrill,  from  the  base 
to  the  apex  of  the  heart,  as  occurred  in  Case  69,  might  be  re- 
garded as  proof  of  the  irruption  of  an  aneurism  into  either  ven- 
tricle. 

Aneurism  opening  into  the  pulmonary  artery  is  especially 
characterized  by  sudden  and  most  urgent  dyspnoea,  unaccom- 
panied by  spasm  or  stridor,  with  bloody  expectoration.  Where 
aneurism  of  the  ascending  portion  of  the  arch  of  the  aorta  had 
been  previously  verified,  the  sudden  occurrence  of  these  symp- 
toms might  be  regarded  as  pathognomonic  of  a  communication 
between  it  and  the  pulmonary  artery.  Death,  in  such  a  case, 
may  occur  very  rapidly  by  asphyxia. 

The  symptoms  which  distinguish  arterio-venous  aneurism  are 
those  which  result  from  the  sudden  introduction  of  retrograde 
arterial  pressure  into  a  definite  portion  of  the  venous  system. 
The  veins,  distal  and  tributary  to  that  with  which  the  aneu- 
rism has  established  a  communication,  are  engorged,  and  the 
corresponding  portions  of  the  body  are  cyanosed  and  depressed 
in  temperature,  whilst  all  other  portions  of  it  retain  their 
normal  colour  and  heat.  Hence,  a  varicose  aneurism  of  the 
abdominal  aorta  and  the  inferior  cava  is  distinguished  by  venous 
congestion,  cyanosis,  and  oedema  of  the  lower  portion  of  the 


of  the  aorta  and  the  superior  cava,  by  a  similar  condition  of  the 
upper  half  of  the  trunk,  the  upper  extremities,  and  the  head  and 
neck,  as  illustrated  in  the  cases  published  by  Thurnam,  Mayne, 
and  myself* 

Aneurisms  communicating  with  the  heart,  the  pulmonary 
artery,  or  the  superior  cava,  have,  without  an  exception  known 
to  me,  taken  origin  from  the  ascending  portion  of  the  arch  of 
the  aorta. 

The  simple  projection  of  an  aneurism  of  the  aorta  into  one  or 
more  of  the  chambers  of  the  heart,  is  attended  only  with  symp- 
toms of  obstructed  circulation  proportionate  to  its  interference 
with  the  passage  of  the  blood,  and  by  acoustic  signs  having  re- 
ference to  its  effect  upon  the  orifices  and  valves. 

The  modification  of  the  symptoms  and  signs  of  thoracic  aneu- 
rism, dependent  upon  its  position  in  the  chest,  may  be  now  con- 
sidered. The  posterior  wall  of  the  chest  is  rarely  affected  by 
an  aneurism  of  the  first  portions  of  the  arch  of  the  aorta.  Not 
unfrequently,  however,  a  large  aneurism  of  the  upper  portion  of 
the  ascending  aorta  approximates  the  posterior  thoracic  wall,  and 
is  perceptible  in  the  right  scapular  region  by  modified  impulse, 
dulness,  and  sound.  It  is  still  more  frequently  discoverable  in 
this  situation  by  the  respiratory  and  vocal  phenomena  arising 
from  compression  of  the  lung ;  namely,  bronchial  or  tracheal  res- 
piration, bronchophony,  and  vocal  fremitus. f 

Aneurisms  of  the  descending  portion  of  the  arch,  and  those 
of  the  descending  thoracic  aorta,  directly  implicate  the  posterior 
wall  of  the  chest  on  the  left  side  in  a  very  large  percentage  of 
cases.  Indeed,  aneurism  of  the  last  mentioned  portion  of  the 
vessel  rarely  fails  to  penetrate  the  posterior  wall  on  that  side, 
and  to  present  a  visible  tumor  in  the  scapular  or  infra-scapular 
region.  Erosion  of  the  vertebras  and  the  ribs  are  amongst  the 
ordinary  consequences  of  aneurism  of  these  portions  of  the  aorta. 
Hence,  the  two  kinds  of  pain,  paroxysmal  or  intermittent,  and 
fixed  or  boring,  already  mentioned.  The  boring  pain  of  verte- 
bral erosion  is  always  associated  with  local  tenderness  to  per- 

*  See  pp.  1126  and  1127.  +  Vide  Case  142. 


destruction  of  the  vertebrae  has  been  effected;*  but  most  cer- 
tainly its  absence  is  in  the  highest  degree  exceptional  under 
such  circumstances. 

The  existence  of  a  double  sound  over  a  limited  portion  of  the 
vertebral  column,  especially  if  associated  with  pain  and  tender- 
ness in  the  same  situation,  is,  in  the  highest  degree,  suggestive 
of  aneurism ;  because,  as  -well  observed  by  Laennec  and  Bertin, 
the  two  sounds  of  the  heart  are  rarely  audible  in  the  back.  A 
perceptible  impulse  on  either  side  of  the  dorsal  spine  is  likewise 
suggestive  of  aneurism;  and,  owing  to  the  normal  position  of  the 
thoracic  aorta  to  the  left  of  the  vertebral  column,  such  impulse 
would  possess  more  significance  if  felt  upon  the  right  side,  as  re- 
marked by  Dr.  Greene.  Darting  or  shooting  pain  in  the  line  of 
the  ribs,  is  a  common  result  of  pressure  upon  the  intercostal 
nerves. 

Displacement  of  the  lungs,  the  heart,  or  the  liver,  may  result 
from  the  growth  of  an  aneurism  within  the  chest.    The  left  lung 
may  be  displaced  upwards,  and  condensed,  and  local  pleuritis 
with  friction  sound,  produced  by  the  pressure.    The  heart  may 
be  likewise  dislocated  upwards,-f  forwards^  or  backwards.  Dis- 
placement of  the  heart  forwards  is  characterized  by  the  "  double 
jogging"  impulse  of  Hope;  and,  in  the  case  mentioned  by  Bel- 
lingham  just  referred  to,  it  was  associated  with  diastolic  mur- 
mur which  ceased  after  the  retrocession  of  the  heart.    In  the 
case  recorded  by  Dr.  Mayne,  the  cardiac  impulse  was  violent, 
and  its  area  was  extended.    In  a  case  published  by  Dr.  Douglas 
Powell,  a  small  aneurism  arising  from  the  aorta,  one  inch  above 
the  valves,  had  descended  in  front  of  the  heart,  displacing  the 
apex  backwards.§ 

Amongst  the  symptoms  especially  suggestive  of  aneurism  is 
a  harsh  and  loud  cough  of  metallic  resonance.  Even  in  the  ab- 
sence of  stridor,  dysphonia,  and  of  any  of  the  physical  signs  of 

*  See  a  case  by  M.  Valleix,  Archives  Ginirales  de  Midecine,  vol.  xrii.,  1850. 

t  Vide  Case  137. 

X  Vide  a  case  by  Hope,  opus  citat.,  p.  447  ;  also  one  by  Mayne,  Proceedings  of  pa- 
thological Society  of  Dublin,  June  24th,  1873  ;  and  another  by  Bellingbam  (casein 
loco  citat. 

§  British  Medical  Journal,  March  6th,  1875. 
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subsequently  verified  by  dissection.  The  aneurism  was  found  to 
have  arisen  from  the  transverse  portion  of  the  arch,  and  pressed 
upon  the  left  bronchus,  into  which  it  ultimately  opened* 

Doctor  Stokes  mentions  a  case  seen  by  him  in  consultation 
with  the  late  Sir  P.  Crampton,  in  which  the  only  symptom  pro- 
duced by  a  large  aneurism  of  the  ascending  and  transverse  por- 
tions of  the  arch  of  the  aorta,  was  a  single  sonorous  inspiration, 
like  that  of  whooping  cough,  at  the  termination  of  a  fit  of  cough- 
ing.t 

Eecurrent  hsemoptysis,  in  the  absence  of  laryngeal,  pulmo- 
nary, and  cardiac  disease,  is  likewise  eminently  suggestive  of 
thoracic  aneurism.  It  may  occur  by  the  "  leakage"  of  an  aneu- 
rism into  the  air  passages,  or  it  may  be  the  result  of  congestion 
from  the  pressure  of  an  aneurism  upon  the  lung-structure,  or  the 
pulmonary  veins ;  or  from  the  irruption  of  an  aneurism  into  the 
pulmonary  artery.  When  haemoptysis  is  produced  by  the  direct 
communication  of  an  aneurism  with  the  bronchial  system,  the 
sputa  are  either  streaked  with,  or  entirely  composed  of,  arterial 
blood.  Pulmonary  apoplexy,  by  aspiration  of  blood  into  the  air 
passages,  and  evinced  by  the  signs  of  solidification  more  or  less 
extensive,  may  complicate  an  accident  of  this  kind,  or  it  may 
arise  from  pressure  and  local  congestion,  followed  by  rupture  of 
the  distended  vessels.  In  the  latter  event,  passive  pneumonia;,, 
attended  with  the  usual  physical  signs,  will  follow  unless  death 
occur  within  a  short  period.  The  sputa  from  pulmonary  conges- 
tion exhibit  a  uniform  intermixture  of  blood. 

Doctor  Gairdner  holds  that  haemoptysis,  accompanied  by  la- 
ryngeal stridor  not  due  to  ulceration  of  the  larynx,  and  in  the 
absence  of  pulmonary  disease  or  solidification,  can  arise  only 
from  a  leaking  aneurism.];  This  proposition  cannot  be  disputed. 
In  such  cases,  however,  other  symptoms  and  certain  signs  of 
aneurism,  are  usually  exhibited,  especially  laryngeal  cough  and 
inequality  of  respiration. 

*  O'Ferrall,  Proceedings  of  Pathological  Society  of  Dublin,  March  24th,  1860. 
t  Opus  citat,  p.  559. 
+  Clinical  Medicine. 


mux,  as  indicative  of  aneurismal  dilatation  of  the  superior  wall 
of  the  transverse  portion  of  the  arch.  The  inflection  of  the  sub- 
clavian arteries,  whence  the  phenomena  in  question  arise,  is  due, 
he  thinks,  to  loss  of  elasticity  and  consequent  elevation  of  the 
superior  wall  of  the  aorta.*  I  have  met  with  an  example  of 
this  kind  in  the  person  of  a  female  of  middle  age  and  a  highly- 
nervous  temperament.  The  carotid  and  subclavian  arteries  were 
remarkably  tortuous,  and  under  the  slightest  emotional  excite- 
ment they  pulsated  with  great  violence.  Immediately  above  the 
sternal  end  of  the  right  clavicle,  the  common  carotid  was  sharply- 
bent  upon  itself,  and  formed  a  visible  tumor  which  yielded  a 
throbbing  pulsation  closely  simulating  that  of  innominate  aneu- 
rism. 

The  existence  of  an  aneurism  of  the  arch  of  the  aorta  may  be 
entirely  masked,  in  regard  both  to  symptoms  and  signs. ,  Such 
examples  are  designated  latent.  In  exceptional  instances,  large 
tubular  aneurisms  involving  the  entire  arch  may  be  unattended 
by  symptoms  or  signs  of  any  kind,  except  neuralgic  pains  dif- 
fused over  the  chest,  shoulders,  and  neck,  and  an  accentuated 
second  sound  in  the  aorta.  +  Small  aneurisms  arising  from  the 
left  extremity  of  the  arch,  and  involved  in  the  substance  of  the 
left  lung,  are,  however,  those  which  are  most  frequently  latent. 
The  existence  of  such  has  been,  in  many  cases,  announced  only 
by  the  occurrence  of  a  fatal  hsemorrhage.  Several  examples  of 
this  kind  have  been  exhibited  before  the  Pathological  Society  of 
Dublin  by  Drs.  Mayne,  OTerrall,  Lees,  Hudson,  Banks,  and 
Symes.J 

With  regard  to  the  use  of  the  sphygmograph  in  the  diagnosis 
of  thoracic  aneurism,  Mr.  Mahomed  declares  that,  "  If  the  aneu- 
rism is  one  of  an  artery  going  to  the  upper  extremity,  and  the 
aorta  be  not  involved,  valuable  evidence  will  be  afforded  : 

"  If  the  aneurism  is  one  of  a  similar  artery,  involving  the 
aorta,  frequently  no  difference  can  be  detected  in  the  pulsation 
of  the  radials. 

*  Archives  Ginerales  de  M&decine,  in  London  Medical  Record,  June  10th,  1874. 

t  Vide  Case  139. 

%  Vide  Proceedings,  passim. 


side  can  be  detected. 

"  If,  of  the  transverse  part  of  the  arch,  the  pulse  may  or  may 
not  give  evidence  of  its  existence."* 

Anewism  of  the  arteria  innominata  may  be  now  briefly  con- 
sidered, chiefly  in  reference  to  the  differential  diagnosis  from 
aneurism  of  the  aorta. 

This  subject  has  been  treated  exhaustively  by  Dr.  Holland,! 
who  has  collected  and  epitomised  from  various  sources  46  re- 
corded examples  of  the  disease.  Innominate,  as  contrasted  with 
aortic  aneurism,  presents  the  following  distinctive  peculiarities, 
as  deduced  by  Dr.  Holland  from  an  analysis  of  these  46  cases. 
(a)  More  frequent  appearance  of  external  tumor ;  (b)  more  fre- 
quent dislocation  of  the  larynx  and  trachea ;  (c)  more  frequent 
congestion  of  the  right  side ;  (d)  less  frequent  occurrence  of 
diffused  or  radiating  pain  in  the  chest ;  (e)  more  frequent  oc- 
currence of  pain  in  the  right  side  of  the  head  and  neck,  and  the 
right  arm ;  (/)  more  frequent  occurrence  of  oedema  and  paralysis 
confined  to  the  right  arm ;  {g)  more  frequent  occurrence  of  di- 
minished pulsation  in  the  arteries  of  the  right  side  of  the  neck 
and  right  arm ;  and  (It)  the  decided  effect  of  pressure  upon  the 
right  carotid  and  subclavian  artery  in  diminishing  and  arresting 
the  pulsation  of  the  sac. 

Amongst  the  distinctive  peculiarities  of  innominate  aneurism, 
the  seat  of  pulsation  and  sound  behind  the  right  sterno-clavicu- 
lar  articulation,  the  early  appearance  of  a  tumor  above  the  cla- 
vicle, and  of  the  signs  of  vascular  obstruction  on  the  right  side, 
and  the  frequent  displacement  of  the  trachea  and  larynx  to  the 
left,  deserve  special  notice.  It  may  be  further  observed  that, 
whilst  the  intrinsic  signs  are  identical  with  those  of  aneurism  of. 
the  arch,  the  signs  of  pressure  upon  the  right  bronchus  and  lung 
are  less  frequently  exhibited  than  in  the  last  mentioned  disease. 

Diminished  force  of  circulation  in  the  right  carotid  and  sub- 
clavian arteries  at  an  early  period  of  the  disease,  is  the  most 
constant  symptom  of  innominate  aneurism.     Dr.  Sibson  has 

*  Medical  Times  and  Gazette,  August  30th,  1873. 

t  Dublin  Quarterly  Journal  oj  Medical  Science,  vol.  xiii.,  1852. 
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involved  in  aneurism  of  the  arteria  innominata.  Towards  the 
determination  of  this  point,  which  is  of  the  utmost  importance 
in  regard  to  surgical  treatment,  but  in  many  cases  attended 
with  the  greatest  difficulty,  the  sphygmograph  is  capable  of  af- 
fording invaluable  assistance.  According  to  Mahomed,  the  ex- 
hibition of  decided  aneurismal  characters  in  the  pulse-tracing  of 
the  right  side,  might  be  deemed  conclusive  as  against  the  suppo- 
sition that  the  aorta  was  involved. 

Doctor  Stokes  adverts  to  the  singular  variation  of  the  voice, 
"  from  the  deepest  bass  to  a  shrill  treble,"  exhibited  in  a  case 
of  innominate  aneurism  which  came  under  his  notice.! 

In  the  progress  of  growth,  an  aneurism  of  the  innominate  artery 
may  transgress  the  middle  line,  and  invade  the  parts  on  the  left 
side  of  the  neck,  as  occurred  in  a  case  reported  by  the  late  Dr. 
Hutton+    In  a  case  published  by  Dr.  McDowel,  the  greater 
portion  of  the  tumor  lay  within  the  chest,  where  the  physical 
evidence  of  its  presence  was  masked  by  the  intervention  of  the 
right  lung  between  the  tumor  and  the  anterior  wall  of  the  chest.§ 
In  this  case,  and  in  Dr.  Hutton's,  both  of  which  were  diagnosed 
at  an  early  period,  the  first  symptom  exhibited  was  severe  pain 
in  the  right  side  of  the  neck,  the  right  shoulder,  and  ear.  Kecur- 
rent  laryngeal  spasm,  accompanied  by  paroxysms  of  dyspnoea 
from  tension  of  the  righ  recurrent  nerve,  may  likewise  result 
from  the  growth  of  an  aneurism  of  the  innominata.  An  example 
of  this  kind  has  been  published  by  Dr.  Hughes  Bennett,||  and 
another  by  Dr.  Gairdner.1T 

The  immediate  cause  of  death  and  the  mode  of  its  occurrence 
in  thoracic  aneurism,  are  various.  Death  may  be  caused  by 
intercurrent  disease,  acute  or  chronic,  or  by  disease  dn-ectly  or 
remotely  consecutive  to  the  aneurism;  as  bronchitis  from  local 

*  Croonian  Lectures,  Lancet,  April  9th,  1870. 
t  Dublin  Journal  of  Medical  Science,  vol.  v. 
J  Ibid.,  vol.  xxv. 

§  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  iv.,  part  i. 
||  The  Principles  and  Practice  of  Medicine,  second  edition,  p.  56*. 
If  Clinical  Medicine,  p.  470. 
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mate association  between  aneurism  and  pulmonary  tuberculosis 
has  been  alleged  by  Dr.  Stokes,  as  a  legitimate  inference  from 
clinical  observation.  I  have  met  with  one  case  (No.  142)  which 
appeared  to  afford  very  decided  evidence  in  support  of  this  doc- 
trine. The  patient,  a  man  aged  fifty-four,  with  no  hereditary 
predisposition,  and  no  constitutional  tendency  to  phthisis,  died 
of  aneurism  of  the  ascending  and  transverse  portions  of  the  arch 
of  the  aorta,  after  an  illness  of  thirteen  weeks'  duration,  in  the 
course  of  which  no  hectic  symptoms  were  exhibited.  Both  lungs 
were  studded  with  recent  miliary  tubercle.  Several  cases  in 
which  aneurism  and  pulmonary  tubercle  coexisted  have  been 
published  in  the  Proceedings  of  the  Pathological  Society  of  Dublin. 
Eokitansky  insists  on  a  positive  antagonism  between  aneuris- 
mal  and  the  tuberculous  diathesis.*  Dr.  Walshe  has  met  with 
only  2  examples  of  pulmonary  tuberculosis  in  16  cases.-]-  The 
doctrine  of  affinity  between  aneurism  and  tubercle  must,  there- 
fore, though  probable,  be  regarded  as  still  unproven. 

With  regard  to  the  mode  in  which  death  has  occurred,  directly 
from  thoracic  aneurism,  the  68  cases  given  in  Table  XVI.  yield 
the  following  results :  Death  occurred  by  exhaustion  from  pain 
and  insomnia  in  11  instances ;  from  repeated  small  haemorrhages 
in  1 ;  asphyxia  9  ;  asthenia  the  result  of  mal-nutrition  5  ;  syn- 
cope 5  ;  coma  4 ;  bronchitis  4  ;  pleuro-pneumonia  1 ;  and  from 
rupture  of  the  aneurism  in  26  instances.  Rupture  into  the  peri- 
cardium occurred  in  10  cases ;  into  the  trachea  in  4  •  right  pleura 
3 ;  left  lung  and  pleura  3 ;  left  bronchus  2  ;  left  lung  1 ;  left 
pleura  1 ;  left  bronchus  and  oesophagus  1 ;  and  externally  1. 
Rupture  into  the  left  lung  or  pleura  was  more  frequent  than  into 
the  right  in  the  proportion  of  8  :  3.  As  judged  by  the  preceding 
results,  then,  death  from  thoracic  aneurism  is  most  frequently  due 
to  rupture  of  the  sac.  It  results  from  other  causes  in  the  fol- 
lowing order  of  frequency :  exhaustion  or  debility,  acute  pulmo- 
nary inflammation,  and  coma. 

Haemorrhage  from  rupture  of  a  thoracic  aneurism  may  be 

*  Pathological  Anatomy,  vol.  i.,  p.  315. 

t  Diseases  oj  the  Heart,  fourth  edition,  p.  499. 
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Fatal  syncope  by  loss  of  blood  may  result  from  a  single  and 
copious  haemorrhage,  externally,  into  either  pleura,  the  oesopha- 
gus, or  the  stomach ;  or  by  compression  of  the  heart  from  the 
escape  of  a  few  ounces  of  blood  into  the  pericardium* 

The  opening  of  an  aneurism  into  the  trachea  or  any  portion 
of  the  bronchial  system  may  be  followed  by  death  from  as-| 
phyxia  within  a  few  minutes.    The  aperture  may,  however,  be  J 
plugged  by  fibrin,  and  death  postponed  for  an  indefinite  period.f  1 

Hemorrhage,  by  rupture  of  an  aneurism  upon  the  cutaneous 
surface,  is  necessarily  preceded  by  visible  tumor  and  slough,  and 
is,  therefore,  never  unexpected.  On  the  detachment  of  the 
slough  the  first  gush  from  the  sac  may  be  fatal,  but  this  is 
rarely  the  case.  It  usually  happens  that,  after  the  loss  of  a  few 
ounces  of  blood,  syncope  supervenes,  and  haemorrhage  is  arrest- 
ed  owing  to  the  temporary  debility  of  the  heart  and  the  forma- 
tion of  a  plug  of  fibrin  in  the  aperture.  This  object  may  be 
likewise  effected  by  mechanical  means. 

Doctor  Stokes  mentions  a  case  under  the  care  of  the  late  Dr, 
Osborne,  in  which  an  external  opening  by  detachment  of  slough 
in  an  aneurism  of  the  chest,  was  closed  at  each  systole  by  a  plug 
of  fibrin  •  the  plug  receded  with  each  diastole.  It  was  at  length 
dislodo-ed,  and  a  formidable  gush  of  blood  followed,  but  further 
hemorrhage  was  stayed  by  the  nurse,  who  plugged  the  opening 
with  a  cotton  apron.  By  means  of  this  tampon  the  patient  s  hie 
was  prolonged  for  several  days.}  In  the  course  of  the  session 
1864-5  Dr  Minchin  reported  to  the  Pathological  Society  a 
somewhat  similar  case.§  A  large  aneurism  of  the  transverse 
portion  of  the  arch  of  the  aorta  had  pointed  m  the  neck  and 
sloughed  at  its  most  prominent  point.  A  slight  oozing  of  blood 
occurred  by  filtration  through  the  sloughing  integument;  this 

*  Both  Laennec  and  Hope  declared  they  had  never  met  with  an  example  of  rup- 

blocked  by  a  mans  of  fibrin,  and  death  did  not  occur  till  four  years  afterwards.  Mr. 
Ston  lived  five  months  after  an  opening  into  the  trachea  had  been  formed, 
t  Opus  citat.,  p.  580. 

§  Vol.  ii.,  part  iii.,  p.  192,  No.  29,  Table  XVI. 


as  a  sixpenny  piece  was  formed  by  detachment  ot  a  slough,  ims 
was,  however,  plugged  by  a  mass  of  fibrin,  which  accurately 
closed  the  opening  during  the  systole  of  the  ventricle,  but  per- 
mitted a  slight  escape  of  blood  during  diastole.  On  the  tenth 
day  the  opening  had  attained  the  size  of  a  half-crown.  In  this 
opening  a  large  globular  mass  of  fibrin,  which  accurately  fitted 
it,  was  seen  to  move  alternately  forwards  and  backwards  with 
the  systole  and  diastole  of  the  ventricles.  On  the  eleventh  day 
from  the  first  occurrence  of  hemorrhage,  this  plug,  which  was  as 
large  as  a  man's  fist,  was  suddenly  shot  out  of  the  opening,  fol- 
lowed by  a  gush  of  blood  proving  instantly  fatal. 

A  still  more  remarkable  example  of  protracted  external  hae- 
morrhage from  an  aneurism  of  the  aorta,  is  mentioned  by  Dr. 
Stokes.*  The  patient,  a  man  aged  fifty-six,  under  the  care  of 
the  late  Dr.  Neligan  in  the  Jervis-street  Hospital,  presented  a 
large  aneurism  in  the  right  mammary  region.  It  had  passed 
through  the  chest-wall,  and  it  yielded  a  strong  impulse  and  a 
double  murmur ;  the  voice  was  husky,  and  there  was  paroxys- 
mal cough  with  dyspnoea.  This  tumor  had  existed  for  a'  year, 
and  continued,  during  that  period,  to  discharge  blood  in  small 
quantity  through  a  sinuous  opening  on  its  outer  surface.  Re- 
peated haemorrhage,  in  jets,  occurred  under  Dr.  Neligan's  obser- 
vation, but  was  easily  restrained  by  mechanical  means.  Under 
a  nutritious  diet  the  tumor  became  solid,  the  pulsation  dimin- 
ished, cough  and  dyspnoea  ceased,  and  the  sinus  entirely  closed. 
The  patient  ultimately  left  hospital,  declaring  he  felt  quite  well. 

A  case  observed  by  the  late  Professor  Smith  is  mentioned  by 
the  same  writer,  in  which  an  external  haemorrhage  from  an 
aneurism  of  the  aorta  that  had  perforated  the  sternum,  was  re- 
strained for  ten  days  ,  by  a  compress  and  roller.  The  patient 
ultimately  died  of  exhaustion  from  continued  leakage  through 
the  opening.-j- 

A  case,  in  which  external  haemorrhage  from  an  ulcerated  open- 
ing in  a  large  aneurism  of  the  arch  of  the  aorta  was  restrained 
for  sixteen  days  by  a  plug  of  fibrin,  has  been  published  by  Dr. 
W.  H.  Webb  from  the  clinique  of  Dr.  Da  Costa.  Dr.  Webb  gives 

*  Opus  citat.,  p.  582.  f  Opus  citat,  p.  581. 
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The  duration  of  life  after  the  first  haemorrhage  varied  in  these 
cases  from  seven  weeks  to  a  few  seconds  * 

Serous  membranes  usually  give  way  suddenly,  and  by  rent, 
under  the  tension  of  an  aneurism. 

Haemorrhage  by  rupture  into  either  pleural  cavity  is  usually 
fatal  on  the  instant.  Such,  however,  is  not  necessarily  the  case.. ' 
As  on  the  external  surface  of  the  body,  hemorrhage  into  a 
serous  cavity  may  take  place  "  by  successive  gushes,  between 
the  periods  of  which  complete  reaction  may  occur,"  as  truly  re- 
marked by  Dr.  Stokes. 

Laennec  maintains  that  the  left  pleura  is,  more  frequently 
than  the  right,  the  seat  of  haemorrhage  from  rapture  of  a  thoracic 
aneurism.  In  this  opinion,  which  is  borne  out  by  the  statistics 
furnished  in  Table  XVI.,  I  entirely  concur. 

Thurnam  avers  that  the  occurrence  of  a  consecutive  false 
aneurism  of  the  intra-pericardial  portion  of  the  aorta  is  not  pos- 
sible, owing  to  the  absence  of  an  external  or  areolar  coat  in  this 
portion  of  the  vesseLf    Hence,  aneurisms  within  the  pericar- 
dium usually  prove  fatal  at  an  early  period  of  their  growth,  and 
by  simultaneous  rupture  of  the  sac  and  its  serous  investment. 
But  the  frequent  occurrence  of  dissecting  aneurism  in  this  situa- 
tion proves  that  the  rule  in  question  admits  of  many  exceptions. 
Even  the  actual  occurrence  of  hemorrhage  into  the  pericardium 
is  not  necessarily  fatal  on  the  instant.    In  the  case  of  the  late 
Dr  Ball,  reported  by  Dr.  Stokes,  the  patient  survived,  for  one 
hundred  and  eight  hours,  the  rupture  of  an  aneurism  into  the 
pericardium  by  two  smaU  rents  in  the  serous  membrane.,  la 
a  case  recorded  by  Dr.  Finny,  haemorrhage  into  the  pericardium, 
bv  rupture  of  an  aneurism  of  the  aorta  immediately  above  the 
valves,  was  restrained  by  adhesion  of  the  pericardium  to  the 
heart.    Death  did  not  occur  till  twenty-four  hours  after  rupture 
took  place,  as  indicated  by  the  symptoms.§ 

*  American  Journal  of  the  Medical  Sciences,  No.  136,  new  series,  October,  1874 
+  Medico-Chirurgical  Transactions,  vol.  xxi.,  p.  232. 
t  Proceedings  of  the  Pathological  Society  of  Dubhn,  Apnl  25th,  1857. 
§  Ibid.,  vol  iii.,  part  ii,  new  series  ;  see  also  a  case  by  Dr.  Law,  Dubhn  Jour* 
of  Medical  Science,  vol.  xxi. 
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subcutaneous  rupture  01  tne  sac,  constituting  secondary  raise 
aneurism,  is  seldom  fatal  for  many  days  after  its  occurrence 
The  intrinsic  signs  are,  however,  in  a  great  degree  modified  by 
such  an  event.  A  case  has  been  recorded  by  Dr.  Bellingham  in 
which  a  thoracic  aneurism,  pointing  externally,  and  characterized 
by  a  double  impulse  and  a  double  sound,  became  diffused  under 
the  pectoral  muscles.  Of  the  previous  signs,  systolic  impulse 
alone  remained,  but  it  was  now  accompanied  by  murmur* 

Death  from  thoracic  aneurism  may  occur  by  cerebral  conges- 
tion and  coma,  as  when  the  sac  opens  into  the  superior  vena 
cava,  or  occludes  it  by  compression ;  by  spinal  paralysis  conse- 
quent upon  rupture  of  the  sac  into  the  spinal  canal ;  by  sudden 
thrombosis  of  the  aorta  in  connexion  with  a  similar  condition  of 
the  left  ventricle  ;f  or  slowly,  by  inanition  from  compression  of 
the  cesophagus. 

The  treatment  of  thoracic  aneurism  should  have  reference  to 
alleviation,  and  to  cure.  The  paroxysmal  and  neuralgic  pain  of 
aneurism  is  promptly  mitigated  or  suspended  by  the  hypodermic 
use  of  morphia.  One-sixth  to  one-fourth  of  a  grain  of  the  ace- 
tate or  hydrochl orate  of  morphia,  in  aqueous  solution,  injected 
under  the  skin  of  the  arm  by  means  of  the  ordinary  hypodermic 
syringe,  rarely  fails  to  bring,  within  a  few  seconds,  partial  or 
complete  relief  from  pain,  which  lasts  from  two  to  six  hours,  j 
Opium,  given  in  pill  or  in  draught,  is  less  efficacious.  If  the 
pain  proceed  from  tension  of  the  sac,  as  indicated  by  a  feeling  of 
oppression  and  constriction  of  the  chest,  with  superficial  hyper- 
aemia  and  tenderness  in  the  seat  of  tumor,  local  abstraction  of 
blood  by  means  of  a  few  leeches,  followed  by  a  warm  poultice, 
will  give  immediate  relief.  In  cases  of  general  or  local  venous 
congestion  from  pressure  upon  one  of  the  principal  veins,  or  of 
great  oppression  of  breathing  with  haemoptysis,  bleeding  from  the 
arm,  by  reducing  the  volume  of  the  blood  and  lowering  vascular 

*  Dublin  Medical  Press,  April  19th,  1848. 

+  Vide  case  by  Dr.  J.  S.  Hughes,  in  Tlie  Medical  Press  and  Circular,  Oct.  15th,  1873. 

+  I  have  latterly  used  the  compound  solution  of  sulphate  of  morphia  and  atropia 
recommended  by  Dr.  James  Little  (Dublin  Journal  of  Medical  Science,  vol.  liv.) 
ill  v  of  this  solution  contains  ^  of  a  grain  of  morphia,  and  xiv  °f  a  grain  of  atropia. 
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quantity  should  be  regulated  according  to  the  degree  of  conges- 
tion and  the  urgency  of  dyspncea.  I  think  there  are  few  cases 
in  which,  even  in  the  advanced  stages  of  aneurism,  the  patient 
will  not,  in  such  circumstances,  derive  benefit  from  the  loss  of 
six  to  eight  ounces  of  blood.  In  these  cases,  likewise,  and  with 
the  same  object  in  view,  hyclragogue  aperients  should  be  occa- 
sionally administered,  whilst  the  allowance  of  liquids  to  be 
drunk  should  be  restricted  as  far  as  practicable.  For  the  purpose 
of  insuring  sleep,  opium,  chloral  hydrate,  or  bromide  of  potas- 
sium, should  be  given  in  adequate  doses,  if  necessary.  I  have 
found  a  combination  of  the  two  latter,  in  doses  of  xv  grs.  to  xx 
grs.  of  each,  more  efficacious  than  either  given  alone. 

The  curative  treatment  of  aneurism  should  be  directed  to  the 
twofold  object  of  effecting  closure  of  the  sac  by  deposition  of 
fibrin,  and  arresting  further  arterial  change  by  promoting  general 
nutrition.  In  the  system  of  Valsalva  and  Albertini  the  latter 
object  was  lost  sight  of.  Hence,  irrespectively  of  its  irksomeness, 
and  the  consequent  difficulty  of  pursuing  it  for  a  sufficient 
length  of  time,  this  system  of  treatment,  which  consisted  in 
copious  and  repeated  bleeding  from  the  arm,  active  purgation, 
and  a  starvation  diet,  with  absolute  rest  in  the  recumbent  pos- 
ture, was  defective  even  in  its  conception*  M.  Bertin  was  the 
first  writer  who  took  exception  to  this  system,  and  ventured  to 
question  the  success  claimed  for  it  in  the  treatment  of  aneurism 
of  the  aorta.  He  adopted  the  modified  plan  of  leeching,  en- 
joining absolute  repose  of  body  and  mind,  and  restricting  within 
moderate  limits  the  diet  of  the  patient,  f 

Doctor  Proudfoot,  in  the  same  year  (1824),  published  two 
cases,  in  the  treatment  of  which  leeching  and  purgation  were  the 
only  portions  of  Valsalva's  system  adopted.} 

Doctors  Graves  and  Stokes,  whilst  recommending  this  system 
of  treatment  in  the  early  stages  of  thoracic  aneurism,  suggested,  W 
all  other  cases,  the  opposite  plan  in  regard  to  diet,  which  had  been 

*  Vide  Morgagni  de  Sedibus  et  Causis  Morborum,  lib.  ii.,  epist.  xvii.,  §  30  et  31. 

+  Traite  des  Maladies  du  Gceur,  p.  151. 

+  Edinburgh  Medical  and  Surgical  Journal,  vol.  xxii. 
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several  grounds  :  The  advanced  age  of  most  of  the  subjects  of 
aneurism;  and  the  feeble  state  of  nutrition,  the  irritability  of 
the  heart,  and  the  hypinotic  state  of  the  blood  produced  by  it. 

With  the  view  of  promoting  a  deposition  of  stratified  fibrin 
within  the  sac,  and  its  subsequent  solidification,  measures  must 
be  taken  to  ensure  cardiac  and  vascular  quiescence  as  the  first 
condition  of  success.  All  other  means  are  subordinate  to  these. 
Hence,  "  Tufnell's  plan,"  under  which  the  patient  is  strictly  con- 
fined to  the  recumbent  posture  for  two  or  three  months,  supplies 
the  most  essential  condition  of  a  rational  system  of  treatment. 

According  to  Bellingham,  to  whom  the  merit  of  conceiving 
this  plan  is  due,  and  Tufnell,  who  has  developed  and  applied  it 
with  considerable  success,  the  patient's  diet  and  drink  must  be 
likewise  restricted  within  prescribed  limits. 

Bellingham  would  limit  the  patient  to  three  meals  a-day :  the 
morning  and  evening  meal  to  consist  of  two  ounces  of  liquid 
and  four  of  solid  nutriment;  the  mid-clay  meal,  of  four  ounces  of 
liquid,  with  from  four  to  six  ounces  of  solid.  The  liquid  may 
consist  of  milk  or  tea,  the  solid  of  bread,  and  the  mid-day  meal 
of  bread  and  meat  in  equal  quantity. -f-  This  dietary  must  be 
strictly  persevered  in  for  a  month  or  six  weeks,  whilst  repose  of 
mind  and  body  is,  as  far  as  possible,  to  be  maintained.  The 
bowels  should  be  kept  free,  but  systematic  purgation  is  deprecated. 

Mr.  Tufnell  has,  with  considerable  success,  pursued  this  plan 
of  treatment  in  a  still  more  rigid  form.|  The  patient  is  strictly 
confined  to  the  horizontal  posture  for  a  period  varying  from  eight 
to  thirteen  weeks,  according  to  the  effect  upon  the  aneurism. 
During  this  period,  the  only  change  of  posture  permitted  is  turn- 
ing slowly  upon  either  side,  or  upon  the  face,  whilst,  by  special 
arrangement  of  the  bed,  the  bowels  and  bladder  may  be  evacu- 
ated without  disturbance  of  the  body.  The  following  scale  of 
diet  is,  as  far  as  practicable,  to  be  carried  out,  viz. :  For  break- 
fast, two  ounces  of  white  bread  and  butter,  with  two  ounces  of 
cocoa  or  milk  ;  for  dinner,  three  ounces  of  meat,  with  three 

*  Dullin  Hospital  Reports,  vol.  v.,  1830. 

t  A  Treatise  on  tKe  Diseases  of  the  Heart,  1857,  p.  620. 

t  The  Successful  Treatment  of  Internal  Aneurism,  1864. 
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ounces  of  milk  or  tea ;  the  total  amount  of  solid  food  allowed  in 
the  twenty-four  hours  being  ten  ounces,  and  of  liquid  food,  eight 
ounces.  After  the  contents  of  the  sac  have  been  in  some  degree! 
solidified,  or  earlier  if  the  patient  prove  restive  under  restriction,! 
a  more  liberal  scale  of  diet  is  allowed.  As  to  medicine,  seda- 
tives, and  especially  opium,  are  given  according  to  the  urgency 
of  pain,  whilst  moderate  relaxation  of  the  bowels  is  to  be  effected 
by  means  of  ordinary  aperients. 

Mr.  Tufnell  has  reported  six  examples  of  solidification  of 
aortic  aneurism  under  the  foregoing  plan  of  treatment,  viz. :  two 
of  thoracic,  and  four  of  abdominal  aneurism. 

In  a  recent  communication  Mr.  Tufnell  has  adduced,  from  his 
own  practice,  three  additional  examples  of  the  successful  treat- 
ment of  aneurism  by  the  same  means,  viz.:  two  of  aneurism  of 
the  abdominal  aorta,  which  were  solidified  in  thirty-seven  and 
twenty-one  days,  respectively ;  and  one  of  popliteal  aneurism 
cured  in  twelve  days* 

The  importance  of  the  principle  involved  in  this  mode  of 
treating  internal  aneurism,  and  the  encouraging  results  obtained 
from  its  adoption,  must  be  my  apology  for  the  foregoing  length- 
ened notice. 

As  an  element  in  the  curative  treatment  of  aneurism,  general 
blood-letting  is  likewise  occasionaUy  demanded.    Vascular  ple- 
thora and  extreme  tension  of  the  sac  may  be  most  promptly  cor- 
rected by  bleeding  to  the  amount  of  ten  to  twelve  ounces,  and 
should  be  practised  where  not  absolutely  forbidden  by  the  de- 
bility of  the  patient.    Dr.  D.  Gatzuc  has  shown  experimentally 
that  the  withdrawal  of  blood  from  a  vein  or  artery  retards  the 
current  and  reduces  the  blood-pressure,  and  in  proportion  to  the 
quantity  drawnf  Therefore,  whether  for  the  purpose  of  averting 
rupture  of  the  sac,  promoting  deposition  of  fibrin  within  it,  or  ot 
alleviating  urgent  symptoms  arising  from  excentric  pressure,  an 
occasional  bleeding  by  venesection  may  be  resorted  to  witn 
advantage  in  suitable  cases. 

Where  this  seems  inadmissible,  the  object  may  be  accom 

*  Medico-Chirurgical  Transactions,  vol.  xxxix.,  second  series  187i- 
+  British  and  Foreign  Medico-Chirurgical  Review,  April,  1872. 
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rism  project  externally,  the  leeches  should  be  applied,  not  over 
the  tumor,  but  immediately  around  it. 

The  medicinal  agents  which  have  been  used  with  the  object 
of  effecting  or  promoting  fibrination  in  the  sac,  may  be  now 
briefly  noticed. 

Acetate  of  lead  has  been  strongly  recommended  by  Hope.  An 
example  of  success  by  means  of  this  agent,  given  in  doses  of 
grs.  iv  to  viii,  thrice  daily,  has  been  reported  by  Hoegh.*  Some 
doubt  is,  however,  expressed  by  the  author  as  to  the  accuracy  of 
his  diagnosis.  Mr.  T.  Holmes  has  judiciously  remarked  that 
painters  are  notoriously  prone  to  aneurism.  I  have  given  the 
acetate  of  lead  a  fair  trial,  but  without  apparent  benefit. 

Iodide  of  potassium  has  been  long  used  in  the  treatment  of 
aneurism.  According  to  Dr.  Walshe,  it  was  first  recommended 
by  Bouillaud  in  1859,  and  next  by  Chuckurbutty  in  1862.  In 
1869,  Dr.  George  W.  Balfour  recorded  several  cases  of  aneurism 
successfully  treated  with  the  iodide,  -f*  and  still  more  recently 
two  additional  examples  of  aneurism,  cured  by  means  of  large 
doses  of  this  drug,  were  reported  by  the  same  physician.  |  The 
aneurism  in  one  of  these  cases  was  thoracic,  and  was  cured  after 
a  treatment  of  twenty  months.  In  the  second  case,  both  an 
innominate  and  an  abdominal  aneurism  existed.  The  doses  of 
the  iodide  given,  varied  from  grs.  x  to  grs.  xv,  thrice  daily.  A 
case  of  thoracic  aneurism,  successfully  treated  with  the  same 
agent,  has  been  published  by  Dr.  Dyce  Duckworth.  § 

My  own  experience  of  the  iodide  of  potassium  in  the  treat- 
ment of  aneurism  is  rather  favourable.  I  have  tried  it  in 
several  cases  in  the  doses  recommended  by  Dr.  Balfour ;  but  in 
no  instance  have  I  given  it  for  more  than  one  month.  I  have 
found  it  to  relieve  pain  in  some  instances,  an  effect  which  I  at- 
tribute to  its  property  of  lowering  blood-pressure,  and  so  lessen- 
ing the  tension  of  the  sac. 

*  Medical  Press  and  Circular,  June  23rd,  1869,  translated  by  W.  D.  Moore  from 
Tlie  Norslc  Magazin,  1868. 
+  Edinburgh  Medical  Journal,  1869. 
X  Ibid.,  December,  1871. 
§  British  Medical  Journal,  August  23rd,  1873. 


I  have  tried  phosphorus,  with  the  object  of  arresting  vascular 
degeneration,  but  only  in  one  case  (No.  142),  and  in  that  in- 
stance the  disease  was  too  advanced  to  admit  a  hope  of  much 
benefit  from  medicine  of  any  kind.  At  an  earlier  period  of  the 
disease  it  may,  perhaps,  be  found  useful. 

Galvano-puncture  has  been  used  by  several  physicians:  Cini- 
selli,-!- McCaul  Anderson,!  and  Charlton  Bastian.§  Complete 
success  has  attended  this  plan  of  treatment  in  the  hands  of 
Ciniselli  and  Dr.  Anderson.  Out  of  12  cases  in  the  practice  of 
Ciniselli,  10  were  reported  as  well  within  periods  varying  from 
twelve  to  twenty-one  months  after  operation ;  relapse  occurred  in 
2  of  the  cases,  in  one  of  these  a  second  and  successful  operation 
was  performed,  the  other  died  within  eighteen  months ;  death  re- 
sulted directly  from  the  operation  in  4  cases.  Another  success- 
ful case  by  Ciniselli  has  been  reported  by  Dr.  Althaus.  ||  In 
Dr.  Anderson's  case,  four  operations  were  performed.  The  pa- 
tient, though  not  perfectly  cured,  was  reported  as  well  seven 
months  afterwards.. 

Mr.  C.  H.  Moore  and  Dr.  Murchison  made  the  bold  attempt  to 
bring  about  coagulation  by  introducing  several  yards  of  iron  wire 
into  the  sac.    Death  occurred  on  the  fifth  day  after  operation.1f 

Where  the  tumor  points  externally  and  the  sac  is  making 
progress  towards  the  surface,  a  well-adjusted  pad,  strapped  down 
over  it  by  means  of  adhesive  plaster,  will  not  only  relieve 
the  pain  arising  from  the  tension  of  the  skin,  but  will  likewise 
retard  the  advance  of  the  aneurism. 

More  than  a  reference  to  the  surgical  treatment  of  aneurism 
of  the  aorta  by  distal  pressure  or  ligature,  would  manifestly  be 
out  of  place  in  this  work.  Tor  a  full  discussion  of  this  subject, 
the  reader  is  referred  to  the  admirable  and  exhaustive  lectures 
•of  Mr.  Timothy  Holmes.** 

*  Berlin.  Klin.  Woch.,  No.  12,  1869 ;  Abstract  in  Dublin  Journal,  May,  1870. 
t  Quoted  by  Mr.  Holmes,  Lancet,  November  9th,  1872. 
J  Lancet,  vol.  i.,  1873. 

§  British  Medical  Journal,  November  22nd,  1873. 

||  Treatise  on  Medical  Electricity. 

H  Medico-Chirurgical  Transactions,  vol.  xlvii.,  1864. 

**  On  the  Surgical  Treatment  of  Aneurism,  Lancet,  July  13th  and  27th,  1872. 


involving  the  ascending  and  transverse  portions  of  the  arch  of 
the  aorta,  and  pressing  on  the  left  subclavian  artery.  A  ligature 
was  applied  to  the  left  carotid  above  the  omo-hyoid  muscle. 
The  tumor  receded,  and  all  the  previous  signs  disappeared.  A 
year  after  the  operation,  the  patient,  a  man  aged  forty-eight,  was 
reported  as  having  been,  in  the  interim,  actively  employed  as  a 
farm-labourer.  The  prominence  of  the  chest  in  the  seat  of 
tumor  had  then  disappeared ;  dulness  was  gradually  clearing  up, 
and  the  man  was  virtually  in  perfect  health. 

Another  successful  case  has  been  reported  from  the  practice  of 
the  same  surgeon.-|-  In  this  case,  which  was  one  of  aneurism  of 
the  arch  of  the  aorta  involving  the  origin  of  the  arteria  innom- 
inata,  both  the  carotid  and  the  subclavian  artery  of  the  right 
side  were  ligatured.  The  patient,  a  woman,  left  hospital  conva- 
lescent three  months  afterwards;  but,  owing  to  the  administration 
of  an  emetic,  the  aneurism  again  became  active,  and  soon  proved 
fatal. 

A  case  in  which  the  distal  ligature  was  used  for  the  cure  of 
an  innominate  aneurism  has  been  recorded  by  the  late  Mr. 
Hutton.  Secondary  haemorrhage  occurred,  and  the  patient  died 
by  syncope  on  the  seventy-sixth  day  after  the  operation.^ 

As  to  the  use  of  distal  compression  for  the  cure  of  an  innomi- 
nate aneurism,  under  the  prolonged  administration  of  chloroform, 
Mahomed  declares  that  this  procedure  is  not  entirely  free  from 
danger.  Amongst  the  consequences  to  be  apprehended  are  apo- 
plexy, of  which  he  gives  an  example  from  compression  of  the 
right  carotid  for  the  cure  of  an  aorto-innominate  aneurism; 
retroversion  of  a  diseased  aortic  valve ;  dilatation  of  the  left 
ventricle,  with  aggravation  of  pre-existing  mitral  reflux ;  and 
rupture  of  the  sac.  Where  left  ventricular  hypertrophy  and 
general  atheroma  exist,  compression,  if  attempted,  should  be 
made  without  chloroform,  or  a  ligature  should  be  applied. § 

The  following  Table  (XVI.)  has  been  constructed  from  the 
records  of  the  Pathological  Society  of  Dublin. 

*  Clinical  Society's  Transactions,  vols.  v.  and  vi. 
t  British  Medical  Journal,  May  21st,  1870. 

%  Proceedings  of  the  Pathological  Society  of  Dublin,  December  10th,  1842. 
§  Medical  Times  and  Gazette,  August  9th,  1873. 
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21 

22 

23 
24 


Dr.  Law 
Dr.  Smith 
Dr.  Law 
Dr.  Lees 

Dr.  O'Ferrall 

Dr.  J.  C.  Fergu- 
son 
Dr.  Bigger 

Dr.  Greene 

Dr.  Lees 

Dr.  Stokes 

Sir  P.  Cramp- 
ton 

Dr.  Law 
Dr.  McDowel 
Sir  D.  Corrigan 

Dr.  O'Ferrall 
Dr.  McDowel 

Dr.  J.  F.  Dun- 
can 

Dr.  Stokes 
Dr.  Mayne 

Dr.  Hudson 

Dr.  H.  Kennedy 


Mr.  Symes 


Dr.  Mayne 


Dr.  Gordon 


Male,  43 
Male,  47 
Male,  42 
Female,  60 

Male,  45 

Male 
Soldier 

Male,  39 

Female,  62 

Male,  39 

Male 
Slater,  92 
Male,  40 
Male,  32 

Soldier,  36 
Porter,  35 


Bricklayer 
40 


Porter,  50 

Horse- 
dealer 

Male,  34 
Male,  44 


Police 
Constable 


Temperate 


Intemperate, 
fall  from 
scaffolding 


Intemperate 


Intemperate 


24  :  Thoracic  aorta 

24:  Transv.  portion 

of  arch 
4 :  Ascend,  portion 

of  arch 
Ascend,  portion  of 

arch 

Middle  of  transv. 
portion  of  arch 


Ascend,  portion  of 

arch 
Ascend. 

transv, 

arch 
Ascend. 

arch 

minal 
Transv. 

arch 


and  part  of 
portion  of 

portion  of 
and  abdo- 
aorfca 

portion  of 


Good 


Emaci- 
ated 


Intemperate ; 
kick  from  a 
horse  on  chest 


24:  Upper  part  of 
descend,  aorta 


Junction  of  ascend, 
and  transv.  por- 
tion of  arch 

Left  extremity  of 
transverse  portion 

Transv.  portion'  of 
arch 

2 :  Upper  part  of 
ascend,  and  whole 
of  transv.  portion 
of  arch 

Transv.  portion  of 
arch 

10  days :  Transv. 
portion  of  arch, 
engaging  origin  of 
arteria  innomi- 
nata 

1  :  Ascend,  portion 
of  arch,  involving 
arteria  innomi- 
nata 

12 :  Left  extremity 
of  transv.  portion 

9  :  Com.  of  descend, 
portion  of  arch 

42:  Middle  of  tho- 
racic aorta 

4 :  Upper  extremity 
of  ascending  por- 
tion of  arch 

Lefbextrem.  of  trans- 
verse portion  of  arch 


Composi-  Intemperate 
tor,  42 


Porter,  34 


Emaci- 
ated 


Good 


24 :  Inferior  portion 
of  thoracic  aorta 


4:  Anterior  sinus  of 
Valsalva 


Systolic 
Systolic 


None 


None 


Systol. 
in  ab- 
domen 


Systolic 

None 
None 
None 
None 

None 
None 

Systolic 

None 
None 

None 

None 


None 
None 


None 

None 
None 

None 

Systolic 
None 


Systol. 

and 
diastol. 
None 


Systolic 
None 


None 

None 
Systolic 

Systolic 

Systolic 
Systolic 
Systolic 
None 


Exhaust  I 

Coma  | 

Coma  I 

Rupture  I 
toperica 

Asphyxi  I 


Rupture 
to  perici 
Exhaust 


None  None 


None 


None 

None 
None 

None 

None 


Systolic 

None 
None 

None 


Systolic 
Systolic 


None 


None 


Systolic 


Exaaus 


Eupt.  1) 
left  In 

Intercn: 
bronch 


Syncopt 


Rupt.  i  I 
left  1 
&  pie 

Aspbyx  t 


Rupt.  I 
craclt 


Euro, 
lcftb" 
chus 

Asphyj 


Coma 


Rupt. 
tract 

Exhau 

repeato 
morrb 

Ruptu: 
to  left 
ami  ', 

Exlmu 


Systolic 


None 


Ruptu 
tolefl 
andt 
into 
pleui 

AspbJ 


AspbJ 


Back.  &  laterally 
Backward 

Back,  and  to 

right 
Up.  &  down,  in 

course  of  aorta 

Backward 


Backward  and 
downward 

General  expan- 
sion 

Forward  in  both 


Forward,  and  to 
left 

Forward,  and  to 
right 


Forward 
Back,  and  to  left 


Back,   and  to 
right 

Back,  and  to 
right 


Back,  and  to  left 


Down.  back.  & 
to  left 


Forward  and  to 
right 


Back,   and  to 

right 
Forward  and  to 

left 

Forward  and  to 
left 

Forward  and 
upward 


'orward  and  to 
left 


Forward  and  to 
left 


Downward  and 
to  left 


None 
None 

Aortic  and  mitral 


Aortic 
Aortic 


None 
None 
None 
None 


None 

Aortic 
None 

None 
None 


Slight  thick,  of 
aortic  valves, 
which  were 
competent 

Aortic  ruptured 


R.  Normal 
L.  Hypert.  and 
dilated 


R  Dilated 
L.  Dilated  and 
hypertrophied 


Normal 

Normal 
Normal 


Normal 


Normal 


Normal 


R.  Dilated 
L.  Dil.  and  hy- 
pertrophied 


Atheromat.  in 
seat  of  aneurism 


Atheromatous 


Atheromatous 


Atheromatous 


Atheromatous 


Healthy  except 
at  seat  of 
aneurism 

Atheromat.  in 
seat  of  aneu- 
rism 


Atheromat.  in 
seat  of  aneurism 


Atheromatous 


Atheromatous 


Atheromatous 


Atheromat.  in 
seat  of  aneu- 
rism 

Atheromatous 


Atheromat.  in 
seat  of  aneu- 
rism 

Atheromatous 


Six  aneurisms. 


Aneurism  occluded  superior  vena  cava. 

Hypertrophy  and  dilatation  ;  dissecting  a- 
neurism ;  no  previous  history. 

No  dulness,  impulse,  murmur,  or  interrup- 
tion of  circulation ;  paroxysmal  dyspnoea, 
bordering  on  asphyxia. 

Pressure  on  superior  cava,  and  lividity  of 
face  and  neck. 

Enlarged. 


Double  aneurism. 


No  suspicion  of  aneurism  ;  rupture  into 
substance  of  left  lung  at  apex,  which 
was  attached  to  sac. 

Symptoms  of  aneurism  well  pronounced; 
also  physical  signs  in  upper  left  front. 
Both  disappeared — former  returning  after 
six  months ;  latter  not  returning. 

Not  hypertrophied.  Effusion  into  pericar- 
dium. 

Rupture  into  apex  of  left  lung,  followed  by 
fatal  haemoptysis. 

Heart  fatty ;  no  stridor  ;  asthenia. 


No  hypertrophy. 


No  physical  sign  of  aneurism,  except  loud 
ringing  cough. 

Not  hypertrophied ;  fatty ;  no  bruit,  im- 
pulse, or  laryngeal  signs,  but  intense 
paroxysmal  dyspnoea. 


Pressed  on  superior  cava,  causing  cyanosis 
and  oedema  of  upper  half  of  body,  and 
contraction  of  right  pupil. 

No  hypertrophy ;  stridor,  dyspnoea,  or  phy  • 
sical  signs. 

No  symptoms  or  signs.  Aneurism  was  im- 
bedded in  apex  of  left  lung,  into  whichit 
had  leaked. 

No  special  symptoms  or  signs.  Fixed  pain 
in  back,  and  shooting  pains  through  chest 

No  hypertrophy.  Symptoms  were  dysphagia 
cough,  a  pulsating  tumor  in  root  of  neck, 
and  turgescence  of  superficial  veins  oi 
chest. 

Tumor  involved  in  left  lung.  No  suspicion 
of  aneurism. 


Not  hypertrophied.   Aneurism  involved  in 
left  lung,  into  which  it  had  leaked. 


Hypertrophy.  Aneurism  projecting  into 
right  ventricle,  and  opening  into  left 
ruptured  ventricle  through  aortic  valve. 
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26 
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28 

29 
30 
31 
82 

33 
34 
35 
36 
37 

38 

89 

40 
41 
42 


Dr.  Gordon 

Dr.  Banks 
Mr.  Symes 

Dr.  Banks 

Dr.  Hinchin 
Dr.  B.  Hamilton 
Dr.  Jennings 
Dr.  Banks 

Mr.  Porter 
Dr.  E.  Bennett 
Dr.  Banks 
Dr.  Finny 
Dr.  Jennings 

Dr.  Richardson 

Mr.  Porter 

Dr.  H.  Kennedy 
Dr.  Law 
Dr.  Stokes 


43 
44 

45 

46 


47 

48 


Dr.  Quinlan 
Dr.  Lyons. 
Dr.  Lyons 

Dr.  Lyons 


Male 


White- 
smith, 50 

Male,  50 


Male,  46 

Female,  44 

Police 
Constable 
Dischgd. 
Soldier,  36 
Soldier,  28 

Male,  68 

Coal-por- 
ter, 40 

Shoe-ma- 
ker, 46 

Soldier 

Labourer, 
44 

Female,  40 


Shoe-ma- 
ker, 37 

Female,  60 

Butler,  60 


Gentleman 
54 


Male,  40 
Male,  45 
Sailor,  36 

Labourer 


Temperate ; 
severe  anvil 
work 


Severe  duty 


Intemperate 
Temperate 
Temperate 
Strain 


Dr.  W.  Moore 
Dr.  MacSwiney 


Cardriver 
Male 


Intemperate ; 
great  phy- 
sical exer- 
tion 


Intemperate 


Temperate ; 
physical 
effort 


Intemperate ; 
blow  upon 
chest 


Intemperate 


48  :  Two,  viz. ;  in 
com.  of  ascending 
portion  of  arch  & 
of  thoracic  aorta 

90 :  Upper  portion 
of  ascend,  aorta 

Entire  extent  of 
aorta 


36 :  Left  extremity 
of  transverse  por- 
tion of  arch 

11 :  Middle  of  transv. 
portion  of  arch 

Entire  of  transv. 
portion  of  arch 

36:  One  of  the  sinus- 
es of  Valsalva 

Com.  of  transverse 
portion  of  arch 

24 :  Descending  por- 
tion of  arch 

One  of  the  sinuses 

of  Valsalva 
6  :  Whole  of  transv. 
portion  of  arch 

One  of  the  sinuses 
of  Valsalva 

120 :  Ascending  por- 
tion of  arch 

6  :  Termination  of 
ascend,  andwhole 
of  transv.  portion, 
including  arteria 
innominata 

Ascending  portion  of 
arch. 


24 :  Junction  of  as- 
cend, and  transv. 
portion  of  arch 

Entire  of  ascending 
portion  of  arch 

24  hours ;  ascending 
portion  of  arch 


Junction  of  transv. 
and  ascend  por- 
tion of  arch 

36  :  Com.  of  ascend, 
portion  of  arch 

8  :  "Ascend,  portion 
of  arch 


8  days :  two  aneur 
isms,  one  in  up. 
part  of  ascending 
port,  of  arch,  and 
the  other  at  root 
of  vessel 

8 :  Com.  of  thoracic 
aorta 

Some  months ;  tho< 
racio  aorta 


Emaci- 
ated 


Good 


Worn 
Good 


Good 


Good 


Good 


Emaci- 
ated 


Systolic 

None 

Systolic 

Exhaugy 

None 

Two 

Systolic 
and  dia- 
stolic 

Exhaust! 

None 

Systolic 

None 

None 

Two 

None 
None 
None 

Systolic 
and  di- 
astolic 
Systolic 

Systolic 

None 

Syncope 

Rupture 
ternaH 

Rupture' 
to  tract 

Exhaust 

None 

None 

None 

Rupture! 
left  pie 

None 

None 

None 

Astheais 

Systolic 

None 

Systolic 

Broncht 

None 

Two 

Systolic 

Syncope 

Systolic 
None 

None 

None 
None 

None 

Systolic 

Systolic 
and  di- 
astolic 
Systolic 

Ruptun 
toperic 
Exhaust 

Pleuro- 
pneum 

None 

None 

None 

Ruptun 
to  perio 

None 

None 

Systolic 

Astheui 

None 

None 

None 

Syncope 

None 

None 

None 

RuptaUN 
toperic 

None 

None 

None 

Synoop 

None 

None 

None 

Kuptai 
to  perit 

Diastol- 
ic 

Systolic 

Systolic 
None 

Systolic 
and  di- 
astolic 

None 

Kupto 
tocirc 
scribe 
vity  i 
plenrf 
Buptui 
toperic- 

-  None 
None 

None 
None 

None 
None 

Kupt. 
leftbroi 
Bupt- 
right  P 

I  rhe  first  for.  & 
I   down.,  &  the 
[   second  for.  & 
I   to  left 
h  Forward 


bourse  of  vessel 


II  Forward  and 
I  backward 

I  Forward  and 
I  upward 
it  Backward 

I  Upward  and  to 
[  right 

r  Forward  and  to 
I  left 


I  Downward  in- 
■  to  R.  ventricle 
Forward 

•  Upward 

f  Forward 


3eneral  expan- 
■  sion 


I  Forward 


forward  and  to 
right 

hForward  and  to 
Jj  right 

Course  of  vessel 


Forward  and  to 
left 

bourse  of  vessel 
Forward 


Upper  forward, 
and  lower  in 
course  of  ves- 
sel 


Forward 

Forward  and  to 
right 


Aortic 


None 


Aortic  and  mi- 
tral 


None 

None 
None 

Aortic  and  mi- 
tral 
None 


None 
Aortic  &  mitral 
None 
None 

None 


None 
None 
None 

None 
None 
None 

None 
None 


Normal 


r.  Not  stated 
L.  Dilated  and 
hypertrophied 

Normal 


Normal 
Normal 

Dilated  and  hy- 
pertrophied 
Normal 


R.  Normal 
L.  Hypertro. 
Dilated 

R.  Normal 
L.  Hypertro. 
Dilated 


Normal 


Hypertrophied 

Normal 

Normal 


Atheromatous 


Atheromat.  in 
seat  of  aneurism 

Atheromatous 


Atheromat.  in 
seat  of  aneurism 

Atheromat.  in 
seat  o£  aneurism 
Atheromatous 

Atheromatous 

Atheromatous 

Atheromatous 

Atheromat.  at 
seat  of  aneurism 
Atheromatous 

Healthy 

Atheromatous 

Atheromatous 


Atheromatous 
in  seat  of  an- 
eurism 

Atheromatous 


Atheromatous 


Atheromatous 


Atheromat.  in 
seat  of  aneur- 
ism 

Atheromatous 

Atheromat.  in 
seat  of  aneur- 
ism 


Atheromatous 


Atheromatous 
Atheromatous 


Two  aneurisms. 


Not  hypertrophied.  Constant  pain  in  chest, 
neck,  and  arm,  with  severe  paroxysms. 

Hypertrophy.  Subject  sent  for  dissection. 
No  history;  dissecting  aneurism  from 
root  of  aorta  to  left  extremity  of  iliac 
artery,  into  which  stream  re-entered. 

Not  hypertro.  ;  contraction  of  left  pupil ; 
great  variation  in  direction  of  growth. 

Not  hypertrophied  ;  external  haemorrhage 
by  dislodgment  of  fibrinous  plug. 

Not  hypertrophied.  Occlusion  of  right 
subclavian  artery. 

Hypertrophied.  Advanced  valvular  disease. 

Not  hypertrophied.  No  suspicion  of  aneu- 
rism, and  no  symptoms  except  very  slight 
cough. 

Had  had  popliteal  and  axillary  aneurism. 

Hypertrophy.     Aneurism  projected  into 
•  right  ventricle. 
Dilated  and  fatty. 

Hypertrophy ;  aneurism,  size  of  walnut 

Heart  dilated  and  fatty.  Atrophy  of  brain 
and  recurrent  paralysis. 

No  hypertrophy ;  heart  fatty. 


Two  aneurisms.  Man  had  run  a  race  a  few 
days  before  death.  No  suspicion  of  an- 
eurism. 

General  hypertrophy. 


Not  hypertrophied,  soft  and  fatty. 


Not  hypertro.  Aortic  and  pulmonic  valves 
atrophied  and  cribriform  ;  heart  fatty  ; 
"  dissecting"  aneurism  bursting  into  peri- 
cardium at  root  of  aorta.  The  patient 
(Dr.  Ball)  survived  the  rupture  of  internal 
and  middle  coats  108  hours  ;  rent  in  ves- 
sel, two-thirds  round. 

Hypertrophied. 


"  Dissecting"  aneurism.  Rent  in  coats  of 
vessel  two -thirds  round,  probably  oc- 
curred three  years  before. 

Double  murmur  in  aorta  from  inadequacy, 
the  result  of  dilatation  of  the  vessel. 


The  lower  was  a  "dissecting"  aneurism. 


Aneurism  not  suspected. 

Heart  fatty.  No  history,  as  man  was  mori- 
bund when  admitted. 


49 

50 

51 

52 

53 

54 

55 


56 

57 

58 
50 
GO 

Gl 


Dr.  Eames 


Dr.  Law 


Mr.  J.  Hamilton  Pensioner, 
39 


Male 


Labourer, 
40 


Surgeon  J.  S. 
Charbres 


Dr.  MoDowel 

Dr.  MacSwiney 
Dr.  A.  "W.  Foot 

Dr.  T.  E.  Little 


Temperate 


Temperate 


Strain  in  lift- 
ing weight 

Intemperate ; 
crush  by  a 
horse  fall- 
ing on  him 


Soldier,  36 


Poor  wo- 
man, 65 


Poor  wo- 
man, 40 
Shoe- 
maker, 40 


Poor  wo-  Intemperate 
man,  38 


4:  Three  aneurisms ; 
one  from  right  an- 
terior sinus  of  Val- 
salva, and  two  in 
ascend .  port.  o£ 
arch  above  former 

4  :  Posterior  sinus 
of  Valsalva 


8  :  Transv.  port,  of 
arch  at  middle 

24:  Com.  of  thoracic 
aorta 


Commencement  of 
ascending  portion 
of  arch 


24 :  Entire  arch 

3  :  Com.  of  ascend, 
and  mid.  of  transv. 
portion  of  arch 


Dr.  Lyons 

Dr.  Finny 
Dr.  G-.  P.  Dufley 
Dr.  Hayden 

Dr.  Hayden 


Groom,  42 


Dairy- 
man, 33 

Soldier,  30 


Cabdriver, 
33 


Emaci- 
ated 


Good 


Systolic 


Systolic 
and  di- 
astolic 


None 


None 


12  :  Ascending  por-  Good 
tion  of  arch 


Kick  from  a 
horse  on  the 
chest 

Intemperate 

Temperate 

Intemperate  ; 
severe  blow 
on  back 


Hatter,  34  Intemperate 


G2    Dr.  Hayden 


63 


64 


65 


Dr.  Hayden,  per 
Dr.  Stokes 


Dr.  Hayden 
Dr.  Hayden 


66   Dr.  Hayden 


Dr.  Hayden 
Dr.  Hayden 


Car  driver, 
28 

Player  up- 
on a  wind 
instru- 
ment, 40 
Egg-pack 
er,  33 

Architect, 
56 


House- 
keeper, 
31 

Mason,  33 


Labourer, 
54 


18  :  Ascend,  portion 
of  arch,  and  lower 
portion  of  thoracic 
aorta 

12  :  Ascend,  portion 
of  arch 

30 :  Ascend,  portion 
of  arch  above  left 
valve 
4 :  Ascend,  portion 
of  arch 


9  :  Superior  thoracic 


Good 


Emaci 
ated 

Good 


Intemperate ; 
strain  in  lift- 
ing a  weight 


Intemperate ; 
carrying 
heavy  load 

Not  intemper- 
ate 


Temperate 


Intemperate ; 
strain  in  lift 
ing  a  weight 

Intemperate 


39  :  Inferior  thoracic 

7  weeks :  Ascending 
portion  of  arch 

6  :  Left  extremity  of 
arch 

12:  Ascend.  &  transv. 
portion  of  arch 


1 :  Transverse 


5  weeks :  Com.  of  as- 
cending portion  of 
arch 

5  weeks :  Ascending 
portion  of  arch 


Good 
Pair 

Pair 
Good 

Good 
Good 

Good 
Good 
Good 


None 
None 

None 

None 

Systolic 
in  lower 
aneur. 

None 
None 
Systolic 

None 
None 

Systolic 


Two 
None 


None 

None 

Systolic 
None 


Rupture 
second i 
eurUm 
to  tract 

Coma 


Asphyxl 
Exhaust 


None 

Two 
None 

None 
Two 


None  Rupture 
toperic 


Bronchi 
Bronchi 


None 
None 

Systolic 


Systolic  ExhauE> 
and  di- 
astolic 


Systolic 
and  di- 
astolic 

None 


None 

None 
Systolic 
None 


None  / 

Two 
None 

None 
None 

None 
None 

None 
None 
Two 


None 


Systo- 
lic and 
diasto- 
lic 

None 


Single 
and 
systolic 
None 


None 


Exhau' 

Rapt.  I 
peric 

Ei-ptu 
to  r 
pleu: 

Rupt. 
left  1 
chus 
cesop 

Asthei 


Slow 
puy 


Asthe 


None  RuP1. 

per.  - 


None 

Systolic 

Double 


Asph; 
Asthi 


Slow 

ph: 


il  forward  and 
I  downward 


( Downward,  for- 
[  ward,  and  to 
i  right 


I  forward,  up- 
i  ward,  and  to 
I  right 

>  'orward,  and  to 
left 


JJourse  of  vessel 


Uackward  and 

to  right 
peneral  dilat.  of 
it  inferior,  and 
I;  back-growth 
s|  of  superior 
i:  aneurism 
forward  and  to 
:  left 


Superior  forw. 
i  and  inferior 
I  backward 

I  Tpward  and  to 
both  sides 

:eneral  expan- 
sion 

orward  and  to 
right 


None 


None 


None 


None 


(forward 


forward  chiefly 


lownward  and 
to  right 


backward,  and 
to  right 

Ipward,  down- 
ward, and  la- 
terally 


Upward  &  back- 
ward 

Upward  &  back- 
ward 

orward,  up. 
and  backward 


None 
None 

None 

Aortic  slightly 

None 
None 


Slight  thicken- 
ing of  aortic 


None 

None 
None 

None 
None 

None 
None 
None 


Normal 


R.  Dilated 
h.  Dilated  and 
hypertrophied 


Normal 


Eednced  in  ca- 
pacity 

R.  Dilated 

L.  Dilated  and 
hypertrophied 


R.  Dilated  and 
hypertrophied 
L.  Atrophied 
None 


R.  Normal 
L.  Concent,  hy- 
pertrophy 

Normal 


Normal 
Normal 


Normal 


R.  Slight  hyper- 
trophy 

L.  Slight  hyper- 
trophy and 
dilatation 

Normal 


Normal 


R.  Dilated 
L.  Hypertro. 


Atheromatous 


Atheromatous 


Atheromatous 


Atheromat.  in 
seat  of  aneur- 
ism 


Atheromatous 
Atheromatous 


Atheromat.  in 
seat  of  aneur- 
ism 

Atheromatous 


Atheromatous 


Highly  athero- 
matous 

Atheromatous 


Slightly  athero- 
matous 


Healthy,  except 
at  seat  of  an- 
eurism 

Highly  athero- 
matous 


Atheromat.  in 
seat  of  aneurism 

Highly  athero- 
matous 


Atheromat.  in 
seat  of  an- 
eurism 

Highly  athero- 
matous 


Not  hypertrophied. 
lower  aneurism. 


Liver  depressed  by 


Hypertro.  and  dilatat.  Depression  of  liver 
and  jaundice.  Aneurism  projected  into 
right  auricle,  and,  by  blocking  venae 
cava?,  caused  general  congestion  and 
dropsy. 

Not  hypertro.  Aneurism  had  ascended  on 
right  side  of  neck,  in  course  of  carotid 
artery. 

Not  hypertrophied. 


Dissecting  aneurism;  commenced  by  rent 
of  internal  coat  one  inch  above  valves,  ex- 
•  tended  some  distance  upwards  and  opened 
below  into  pericard.  No  history,  and  no 
opportunity  for  physical  examination. 

Atrophied.   Bilobed  aneurism. 

Hypertrophied.   Two  aneurisms. 


Aneurism  extending  forward  and  to  left 
side,  pressing  on  root  of  left  lung,  and 
causing  absorption  of  ribs  beneath  left 
clavicle. 

Two  aneurisms. 


Left  ventricle  atrophied ;  the  patient  was 
in  an  advanced  stage  of  phthisis. 

No  symptoms,  and  therefore  no  suspicion 
of  aneurism;  the  man  dropt  down  in  the 
act  of  pumping  water  for  the  regiment. 

Not  enlarged.  Patty  accumulation.  Severe 
and  paroxysmal  pain  in  right  side  of  chest 
and  arm,  relieved  by  leeching. 

Less  than  normal  in  size.  Patty  accumula- 
tion. Aneurism,  latent  as  to  physical 
signs,  but  diagnosed  from  negative  and 
rational  evidence.  Pneumonia,  without 
physical  signs. 

Atrophy.  Severe  paroxysmal  pain  in  back 
and  abdomen ;  large  false  aneurism 

Not  hypertrophied.  Aneurism  of  ascend- 
ing aorta  opening  into  right  ventricle. 
(See  Case  69,  p.  759.) 

Slightly  enlarged  (11  ozs.) 


Slightly  enlarged,  and  fatty  accumulation. 
Large  aneurism  engaging  entire  arch,  but 
latent. 


No  hypertrophy.   Patty  accumulation. 


Not  hypertrophied. 


Hypertrophy  of  left  ventricle,  and  fatty  ac- 
cumulation. 


to  submit  tlie  following  cases. 


Case  CXXXV. — Blow  on  Back ;  Eighteen  Months  later,  Pain  in 
the  Bight  Side  of  the  Chest,  followed  by  Pulsating  Tumor  beneath 
the  Bight  Clavicle ;  Double  Impulse  and  Sound  in  Tumor ;. 
Bespiration  Normal ;  Murmur  at  Left  Base;  Severe  Pain  in 
Scapular  Begion  relieved  ly  Leeching  and  Morphia  ;  (Edema 
of  Bight  Side,  and  Effusion  into  Bight  Bleura;  Sudden  Death 
hyBupture  of  Sac  and  Extravasation  into  Bight  Pleural  Cavity. 
Aneurism  connected  with  Ascending  Portion  of  the  Arch  of 
the  Aorta,  and  containing  Loose  Clot;  Inferior  Lobe  of  Bight 
Lung  Condensed  by  Effusion;  Slight  Effusion  into  Pericar- 
dium; Heart  Fatty  on  Surface,  but  structurally  Sound; 
Aortic  Valves  slightly  Tliickened ;  Left  Ventricle  in  a  state 
of  Concentric  Hypertrophy;  Aorta  Atheromatous. 

William  K.,  aged  thirty-three  years,  of  very  intemperate  habits, 
was  received  into  hospital  on  the  12th  day  of  February,  1866. 
Two  years  previously  he  had  been  knocked  down  by  a  cab 
whilst  intoxicated.    He  received  the  blow  upon  the  back,  and 
was  stunned  by  it,  but  he  quickly  recovered,  and  felt  no  further 
inconvenience  from  the  accident  till  six  weeks  before  admit- 
tance, when  he  was  seized  with  pain  in  the  upper  part  of  the 
ricrbt  side  of  chest;  three  weeks  later  he  observed  a  pulsating 
swellino-  in  the  same  situation.  When  he  came  under  my  notice, 
he  was  pale,  but  well  nourished,  and  breathing  freely  and  with- 
out difficulty  in  the  recumbent  posture.     Pulse  84,  regular, 
moderately  full,  and  equal.    Pupils  normal  and  equal;  no  dys- 
phagia   His  only  complaint  was,  of  pain  in  the  chest  extending 
to  the  right  shoulder.    A  prominence  existed  on  the  superior 
and  anterior  portion  of  the  right  side  of  the  chest  ;  it  was  semi- 
globular,  closely  resembling  the  female  breast  in  figure,  and 
about  three  inches  in  diameter  at  the  base  ;  it  extended  fiom  a 
line  half  an  inch  beneath  the  clavicle,  nearly  to  the  level  of  the 
nipple,  and  from  the  right  margin  of  the  sternum  to  the  mi  die 
of  the  clavicle.  This  swelling  projected  about  an  inch  and  a-haK, 
was  dull  on  percussion,  and  yielded  a  double  shock;  the  first, 


diastolic  in  rhythm,  and  presented  the  character  01  a  back-stroke 
during  recoil  of  the  tumor.  The  primary  shock  was  stronger 
on  the  outer  than  on  the  inner  side  of  the  swelling,  and  was 
here  distinctly  excentric.  No  respiratory  sound  was  audible 
over  the  projecting  portion  of  the  chest;  but  two  sounds,  re- 
markably clear,  free  from  murmur,  and  synchronous  with  those 
of  the  heart,  were  heard.  Over  the  remainder  of  the  right  side, 
and  over  the  entire  of  the  left  side  of  the  chest,  percussion  and 
respiratory  sounds  were  normal. 

The  apex  of  the  heart  pulsated  in  the  sixth  intercostal  space 
half  an  inch  outside  the  nipple-line ;  precordial  dulness  was  not 
extended.  The  first  sound  of  the  heart,  as  heard  at  the  apex, 
was  soft  and  prolonged ;  at  the  left  base  it  was  accompanied  by 
a  sharp  "  whining "  murmur.  This  murmur  was  loudest  in  the 
area  of  the  pulmonic  orifice,  but  it  was  diffused  universally  over 
the  left  front  of  the  chest ;  it  could  not  be  heard  to  the  right  of 
the  mesial  line,  nor  was  it  audible  at  the  acme  of  inspiration  or 
in  the  early  period  of  expiration.  Posteriorly,  respiration  was 
somewhat  louder  on  the  left  than  on  the  right  side,  and  over 
both  sides  a  double  sound,  synchronous  with  those  of  the  heart 
and  tumor,  was  heard.  Neither  impulse  nor  murmur  could  be 
detected  posteriorly,  nor  was  there  anywhere  along  the  spine  a 
point  of  tenderness  to  pressure. 

The  diagnosis  was  not  difficult.  The  sac  of  the  aneurism  was 
partially  filled  with  fluid  blood,  for  it  was  possible,  by  pressure, 
to  reduce  its  volume  considerably. 

Whilst  under  treatment,  the  man  complained  occasionally  of 
severe  pain  in  the  situation  of  the  tumor,  and  extending  to  the 
right  scapula.  This  pain,  which  was  of  a  darting  and  intermittent 
character,  deprived  him  for  the  time,  of  sleep ;  it  was,  (however, 
always  promptly  and  effectually  controlled  by  the  application  of 
one  or  two  leeches  over  the  seat  of  its  greatest  intensity,  followed 
by  a  draught  containing  TT\_xl  of  the  pharmacopoeial  solution  of 
hydrochlorate  of  morphia.  The  pulse  varied  from  78  to  96,  and 
was  regular.  Decubitus  was  dexter,  and  hence,  there  was  slight 
cedema  of  the  right  shoulder  and  axilla.  The  carotid  arteries 
pulsated  visibly,  and  yielded  a  double  sound  but  no  murmur. 
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inur  on  gentle  pressure. 

The  man's  condition  underwent  very  little  change  between 
the  12th  of  February  and  the  14th  of  March,  during  which 
period  he  had  been  taking  iron.  On  the  last  mentioned  day,  I 
remarked  that  the  aneurism  had  advanced  considerably  in  the 
direction  forwards  and  outwards ;  it  had  become  more  solid,  and 
its  pulsation  was  stronger.  The  cedema  of  the  right  side  now 
extended  to  the  forearm,  where  the  patient  complained  of  sharp 
pain.  Pulse  96.  The  iron  was  now  stopped,  digitalis  was  given, 
and  two  leeches  were  applied  in  the  right  axilla. 

On  the  19th,  the  pain  was  so  severe  as  to  induce  copious  per- 
spiration; breathing  was  embarrassed  even  in  the  sitting  posture, 
and  the  tumor  had  become  more  prominent. 

On  the  23rd  the  lower  portion  of  the  right  side  was  dull,  and 
respiration  here  was  feeble  and  slightly  bronchial. 

At  half-past  six  o'clock  on  the  morning  of  the  25th,  he  called 
for  his  medicine,  declaring  he  had  had  an  unusually  good  night 
and  felt  much  better ;  in  the  act  of  sitting  up  in  bed  he  suddenly 
complained  of  agonizing  pain  in  the  abdomen,  cried  out  that  he 
was  dying,  was  agitated,  and  became  deadly  pale ;  the  tumor 
immediately'  ceased  to  pulsate,  and  the  man  died  of  syncope 
within  thirty  minutes. 

The  body  was  examined  twenty-eight  hours  after  death.  The 
right  side,  measured  over  the  prominence,  exceeded  the  left  in 
girth  by  three  inches  and  a-half.  The  right  pleural  cavity  was 
full  of  coagulated  blood  and  serum;  the  clots  alone  weighed 
three  pounds.  On  removing  the  blood,  an  enormous  aneurism,  as 
large  as  the  head  of  a  new-born  infant,  was  seen  to  occupy  the 
upper  portion  of  the  pleural  cavity.  It  sprang  from  the  upper 
part  of  the  middle  mediastinum,  projected  forwards  and  out- 
wards, contracting  adhesions  to,  and  thrusting  forward,  the  ante- 
rior wall  of  the  chest,  through  which  it  had  ultimately  protruded 
by  erosion  of  the  second,  third,  and  fourth  ribs. 

The  aneurism  was  invested  by  the  pleura  in  the  greater  por- 
tion of  its  circumference,  and  was  unsupported,  except  at  the 
root  and  inferiorly,  where  the  middle  lobe  of  the  lung  was  at- 
tached to  it.    Below  and  behind  the  point  of  attachment  just 


through  which  two  fingers  might  be  passed ;  from  this  opening- 
projected  a  large  and  jagged  mass  of  partially  decolorized  clot. 
The  superior  and  middle  lobes  of  the  lung  were  firmly  attached 
to,  and  expanded  upon  the  tumor,  but  they  contained  some  air ; 
the  inferior  lobe  was  entirely  devoid  of  air,  of  a  dark  slate- 
colour,  and  pressed  into  the  inferior  and  posterior  portion  of  the 
pleural  cavity. 

The  left  lung  was  vascular  on  the  surface,  and  partially  em- 
physematous on  the  anterior  margin,  but  otherwise  healthy. 

The  pericardium  contained  about  two  ounces  of  serum ;  the 
heart  presented  a  good  deal  of  superficial  fat  at  the  base,  and  a 
thick  layer  in  front  of  the  ascending  pqrtion  of  the  arch  of  the 
aorta. 

On  the  right  auricular  appendix  there  was  a  large  "milk-spot," 
and  another  existed  in  the  usual  situation  on  the  right  ventricle. 
A  nodule  of  lymph,  as  large  as  a  pea,  was  found  attached  to  the 
left  ventricle  near  the  apex.  The  right  chambers  were  normal ; 
the  left  ventricle  was  much  thickened,  but  diminished  in  capa- 
city. The  valves  were  all  healthy,  except  those  of  the  aorta, 
which  were  thickened  and  slightly  incompetent. 

The  lining  membrane  of  the  aorta  was  rugous,  and  of  a  dirty 
yellow  colour ;  a  circular  opening,  which  admitted  the  points  of 
three  fingers,  existed  in  the  right  wall  of  "the  ascending  portion 
of  the  vessel,  one  inch  below  the  origin  of  the  arteria  innominata, 
and  led  into  the  large  aneurism  previously  described.  The  sac 
contained  a  good  deal  of  coagulum,  which  was  attached  to  the 
anterior  wall,  and  projected  through  the  rent  on  its  inferior  sur- 
face. This  rent  was  distant  about  two  inches  from  the  orifice  of 
communication  with  the  aorta. 

The  pulmonary  artery  and  its  valves  were  healthy,  as  were 
likewise  the  primary  branches  of  the  aorta.  The  oesophagus,  the 
descending  cava  and  its  tributaries,  and  the  right  bronchus,  had 
escaped  pressure ;  the  pneumogastric  nerves  seemed  much  thick- 
ened. 

The  result  of  physical  examination  on  the  23rd  proved  the 
existence,  at  that  date,  of  serous  effusion  into  the  right  pleura. 
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found  in  the  pleura,  by  extravasation  from  the  ruptured  sac  of  the 
aneurism*  The  subjoined  woodcut  (Fig.  69)  from  a  coloured 
drawing  by  Mr.  W.  Laffan,  a  student  of  medicine,  exhibits  the 
aneurism  and  the  adjacent  parts  in  their  relative  position. 


Fig.  LXIX. 


Aneurism  of  ascending  portion  of  arch  of  aorta. 
William  E. 

•  Vide  Proceeding  of  the  Pathological  Society  of  Dullin,  vol  Hi.,  P^>  £  ^ 
newlries.    I  no  longer  admit,  as  I  then  stated,  the  existence  of  cone  n  nc 
trophy  of  the  left  ventricle  as  a  pathological  entity,  nor  hypertrophy  of  that 
ber  as  a  consequence  of  aneurism  of  the  aorta. 


BB  Section  of  sternum  and  ribs  encircling  the  projecting  aneurism. 

C    Intra-thoracic  portion  of  aneurism,  exhibiting  a  rent  in  its  posterior  inferior 

wall,  by  which  the  fatal  haemorrhage  had  occurred,  and  through  which  a 

jagged  clot  and  the  end  of  a  bent,  probe  are  seen  to  project. 
D    Middle  lobe  of  right  lung  adherent  to  aneurism. 
E    Apex  of  right  lung  projecting  above  and  behind  aneurism. 
F    Aperture  in  aorta  leading  into  aneurism.     A  bent  probe  is  represented  as 

passed  through  the  openings  of  entrance  and  exit  of  the  aneurism. 
G    Aorta  laid  open  by  removal  of  its  anterior  wall,  exhibiting  the  atheromatous 

condition  of  its  coats,  and  the  great  vessels  arising  from  it. 
H    Left  pulmonary  artery  and  bronchus ;  the  pneumogastric  nerve  is  seen  coursing 

down  behind  them. 

I     Descending  portion  of  arch,  and  thoracic  aorta,  crossed  by  one  of  the  left  pul- 
monary veins. 

J    The  heart,  exhibiting  much  fat  on  its  anterior  surface. 

K    Inferior  lobe  of  right  lung  compressed  by  the  blood  effused  in  the  fatal  hae- 
morrhage. 

L    The  trachea  and  left  recurrent  nerve. 


The  following  measurements  of  the  left  ventricle  were  obtained 
ninety-six  hours  after  death  : 

Thickness  of  Walls. 

Near  apex  ...  ...  ...  ...       |  inch. 

Middle  portion 
Near  base 

Dimensions  of  Cavity. 

Length  from  root  of  mitral  valve  to  apex  ... 
Width  at  central  portion, measured  from  septum.. 
Width  at  base  do.  do. 


2  inches. 


2  !> 

a 

4  >> 


It  thus  appears  that  the  left  ventricle  was  in  a  state  of  con- 
centric hypertrophy.  The  increased  growth  of  the  walls  was 
due  to  functional  compensation,  rendered  necessary  by  the  ather- 
omatous change  of  the  aorta  which  had  preceded  the  development 
of  aneurism ;  whilst  the  diminution  of  capacity  depended  upon 
spasm  of  the  left  ventricle,  excited  by  the  nervous  shock  arising 
from  rupture  of  the  aneurism,  and  favoured  by  the  sudden  with- 
drawal of  vascular  resistance  in  front. 


Left  Side ;  Defective  Motion  and  Absence  of  Respiration  on 
Left  Side,  and  subsequently  Pneumonic  Solidification  of  the  , 
Left  Lung  without  the  usual  Physical  Signs;  Slight  and 
Temporary  Dysphagia  ;  Cough  not  Laryngeal ;  No  Stridor ; 
Temporary  Improvement ;  Sudden  Death  by  Rupture  of  Sac 
simultaneously  into  Left  Bronchus  and  (Esophagus.  Anew- 1 
rism  connected  with  Upper  Portion  of  Descending  Thoracic 
Aorta,  and  pressing  upon  Left  Bronchus ;  Aorta  Atheroma- 
tous ;  Effusion  into  Pericardium ;  Heart  Fatty  on  Surface 
but  less  than  average  in  size,  its  Walls  and  Valves  Healthy ; 
Left  Lung  in  Third  Stage  of  Pneumonia. 

John  S.,  a  hatter,  aged  thirty-four  years,  temperate,  was  re- 
ceived into  hospital  for  me  on  the  19th  of  September,  1868. 
He  stated  that,  nine  months  previously,  he  had  been  attacked 
with  pain  shooting  across* the  front  of  his  chest,  and  extending 
downwards  on  both  sides ;  four  months  later,  this  pain  became 
fixed  in  the  left  side.  He  had  continued  at  his  business  till  the 
date  of  his  admission.  He  lay  habitually  on  the  left  side,  and 
had  never  spat  blood. 

State  on  admittance :  Patient  pale;  no  cough.  Pulse  96,  regu- 
lar, and  equal  in  both  arms;  pupils  normal  and  equal.  He 
complained  of  a  dull  aching  pain  on  the  left  side,  but  shifting 
occasionally  to  the  epigastrium.  The  right  temporal  artery  was 
full  and  tortuous,  and  pulsated  strongly;  whilst  the  left  temporal 
artery  pulsated  feebly,  and  was  not  visible.  A  corresponding 
difference  was  observable  in  regard  to  the  pulsation  of  the  caro- 
tid arteries  on  the  two  sides.    Eespiration  tranquil. 

Both  sides  of  the  chest  were  perfectly  and  equally  clear  on 
percussion ;  but  motion  was  defective  on  the  left  side,  and  respi- 
ration was  nowhere  audible  on  that  side,  except  at  the  sterno- 
clavicular articulation,  and  in  the  supra  spinous  fossa,  in  both  of 
which  situations  an  interrupted  and  harsh  respiratory  sound  was 
heard.  Eespiration  was  puerile  on  the  right  side,  and  vocal 
vibration  existed  on  both  sides.  No  venous  engorgement;  no 
dysphonia,  stridor,  or  dysphagia. 

Treatment :  Dry-cupping,  and  subsequently  a  few  leeches  at 


tract  01  opium  at  nignu 

On  the  22nd  October  the  report  was :  Slept  well  and  was  free 
from  pain  last  night ;  can  now  lie  on  either  side ;  no  change  in 
percussion  or  respiratory  phenomena.  No  impulse  anywhere 
perceptible  over  the  chest,  except  in  the  cardiac  region,  where  it 
is  normal.  He  was  discharged  on  the  31st  of  October,  nearly 
free  from  pain,  and  much  improved  in  his  general  health. 

I  visited  him  at  his  lodgings  on  the  28th  of  November.  During 
the  preceding  week  he  had  been  suffering  from  teazing  cough 
attended  with  slight  mucous  expectoration,  and  had  on  several 
occasions  vomited  his  food  half  an  hour  after  taking  it.  He 
likewise  felt  obstruction  in  swallowing,  above  the  pit  of  the 
stomach.  The  face  was  of  a  leaden  tint.  Eight  temporal  artery 
full  and  tortuous  ;  left  not  so.  Pupils  normal  and  equal.  Pulse 
108,  weak  but  regular,  and  equal  in  the  right  and  left  arms. 
(See  Figs.  LXX.  and  LXXI.)    The  left  infra-clavicular  space, 


Fig.  LXX. 

Aneurism  of  descending  aorta.    Eight  radial  pulse.    John  S. 


Fig.  LXXI. 


Aneurism  of  descending  aorta.    Left  radial  pulse.    John  S. 

for  a  distance  of  two  inches  and  a-half  downwards,  yielded  the 
cracked-pot  sound  with  muffled  tympanitic  resonance  on  per- 
cussion; below  this  level,  as  far  as  the  nipple-line,  there  was 
comparative  resonance,  whilst  over  the  remainder  of  the  side 
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where  it  was  feeble  and  bronchial.  In  the  first  intercostal  space 
on  the  left  side,  close  to  the  sternum,  a  distinct  impulse  was  felt 
during  forced  expiration,  over  a  space  of  one  inch  in  diameter. 
To  have  gr.  iss  of  the  aqueous  extract  of  opium  at  night. 

He  was  readmitted  on  the  3rd  of  December.  The  apex-pul- 
sation of  the  heart,  which  was  very  feeble,  was  then  felt  in  the 
fifth  intercostal  space,  whilst  in  the  third  and  fourth  interspaces, 
an  inch  and  a-half  inside  the  nipple-line,  a  strong  pulsation, 
synchronous  with  that  of  the  apex,  was  felt ;  the  sounds  of  the 
heart  were  normal,  but  in  the  last  mentioned  situation  the 
second  sound  was  double.  Both  sounds  were  very  faint  in  the 
course  of  the  aorta.  There  was  complete  and  uniform  dulness  of 
the  left  side  as  far  as  the  left  sterno-clavicular  line.  To  the 
same  extent  vocal  vibration  was  absent ;  respiratory  sound  was 
likewise  in  abeyance  except  in  the  left  interscapular  space,  wher 
it  was  bronchial,  and  at  the  left  sterno-clavicular  joint,  where 
transmitted  tracheal  breathing  was  heard.  Motion  of  left  sid 
imperfect.  No  abnormal  impulse  was  anywhere  perceptible. 
There  was  teazing  cough,  which  was  slightly  laryngeal. 

On  the  15th,  his  condition  had  undergone  improvement.  The 
iron  mixture  and  an  anodyne  at  night  had  been  continued.  He 
walked  about  the  corridor  in  the  early  part  of  that  day,  dined 
upon  a  chop  at  1  o'clock,  and  swallowed  without  difficulty ;  he 
complained  of  no  pain.  At  9.30  o'clock,  whilst  in  bed,  he  ut- 
tered a  loud  scream,  and  immediately  afterwards  vomited  a  large 
quantity  of  blood,  and  whilst  in  the  act  of  reaching  for  a  basin 
to  the  adjacent  stand,  he  fell  upon  the  floor ;  here,  a  few  seconds 
afterwards,  he  was  found  in  a  state  of  syncope,  but  still  conscious, 
and  surrounded  by  a  pool  of  florid  and  partially  coagulated  blood, 
lie  died  fifteen  minutes  subsequently. 

On  examination  of  the  body,  the  left  lung  was  found  to  be 
solid  throughout,  except  to  a  slight  extent  along  the  anterior 
edge,  which  was  emphysematous  and  slightly  congested ;  else- 
where the  lung  was  hepatized,  and  of  a  marble  tint;  on  section 
it  was  found  to  be  infiltrated  with  pus.  The  right  lung  was 
voluminous  and  partially  emphysematous ;  there  was  no  appear- 


pericardium  contained  about  six  ounces  ol  serum.  Ihe  heart 
was  below  the  average  size  of  the  organ  in  the  adult  male,  and 
was  covered  by  a  thick  layer  of  fat.  The  chambers  were  all 
empty,  and  the  valves  were  normal.  The  aorta  was  slightly 
atheromatous  throughout  the  arch,  and  the  left  carotid  was  com- 
pressed at  its  origin  by  a  large  and  hard  lymphatic  gland. 
Several  glands  similarly  altered  were  found  at  the  roots  of  the 
lungs. 

Two  inches  below  the  origin  of  the  left  subclavian  artery  there 
was  a  large  rent  in  the  aorta,  extending  over  three-fourths  of  its 
circumference,  and  leading  into  an  aneurism  as  large  as  an 
orange.  The  interior  of  the  sac  was  lined  by  laminae  of  dense 
fibrin,  hah'  an  inch  thick,  except  anteriorly  and  to  the  right  side 
where  the  mediastinal  pleura  alone  formed  its  wall.  Here  a  com- 
munication had  been  established  between  the  aneurism  and  the 
left  bronchus  by  an  opening  of  the  size  of  a  pea ;  this  opening 
presented  jagged  and  sloughy  edges,  and  was  partially  plugged 
by  a  shred  of  fibrin  which  was  connected  with  the  laminae  within 
the  sac.  On  the  right  wall  of  the  sac,  and  half  an  inch  distant 
from  the  former  opening,  another,  which  was  as  large  as  a  goose- 
quill,  and  quite  patulous,  existed.  This  latter  opening  led  into 
the  oesophagus,  the  mucous  membrane  of  which  was  eroded  to 
some  distance  around  it.  The  appearance  presented  on  the 
oesophageal  aspect  was  that  of  a  funnel,  of  which  the  small  end 
was  formed  by  the  aperture  leading  from  the  bottom  of  the  ulcer 
into  the  sac. 

The  diagnosis  of  aneurism  of  the  descending  portion  of  the  arch, 
or  of  the  upper  portion  of  the  descending  thoracic  aorta,  pressing 
upon  the  left  bronchus,  was  made  at  an  early  period  of  the  case. 

The  temporary  pressure  upon  the  oesophagus  is  worthy  of 
notice.  It  is  probable  that,  for  a  week  preceding  the  3rd  of 
December,  when  the  man  complained  of  obstruction  in  swallow- 
ing, accompanied  by  pain  "  above  the  pit  of  the  stomach,"  the 
mucous  membrane  of  the  oesophagus  had  been  undergoing  ero- 
sion oyer  the  prominence  caused  by  the  ingrowth  of  the  aneurism. 

From  the  absence  of  haemoptysis  and  hsematemesis  preceding 
the  fatal  hsemorrhage,  it  must  be  presumed  that  no  communica- 


timing  LUIS  ptUiOU.  j   WntUlUtJ  1U  WUIUU  1LU1UW,  uiiao  ljlic  upciiuig  xiitu 

tlie  left  bronchus,  and  that  into  the  oesophagus,  had  been  sud- 
denly and  simultaneously  established  a  quarter  of  an  hour  before 
death.  The  existence  of  an  effective  plug  in  the  opening  which 
led  into  the  bronchus,  renders  it  more  than  probable  that  the 
fatal  haemorrhage  occurred  through  the  oesophagus* 

Case  CXXXVIL— Patient  Intemperate;  Severe  Strain  of  the 
Bach  followed  by  Dorsal  Pain ;  Tivo  Years  later,  Pain  of  a 
Paroxysmal  Character  in  Epigastrium,  Sides,  and  Back,  and 
a  Fixed  Pain  in  Left  Gluteal  Region  ;  Systolic  Bellows-mur- 
mur at  Epigastrium,  and  occasionally  a  Diastolic-murmur  in 
the  same  situation,  but  no  Impulse;  Belief  under  Ordinary 
Treatment ;  Return  of  Severe  Paroxysmal  Pain  in  Left  Side 
of  Abdomen,  and  extending  to  the  Left  Hip  and  Knee ;  Ten- 
derness and  Murmur  over  Dorsal  Spine;  Excruciating  Pain 
in  Back  which  was  relieved  by  Ivypodermic  use  of  Morphia ; 
Enlargement  of  Left  Side  ;  Absolute  Dulness  of  its  Lower  Por- 
tion, xoith  Haemoptysis  and  Heaving  Impulse ;  Upward  Dis- 
placement of  Heart,  and  Forward  Displacement  of  Liver  ; 
Tympanitic  Resonance  of  Apex  of  Left  Lung;  Partial  Sup- 
pression of  Urine;  Paroxysmal  Dyspnoea;  Death  by  Ex- 
haustion.   Autopsy:  Large  False  Aneurism  arising  from 
Inferior  Portion  of  Thoracic  Aorta,  occupying  nearly  the 
entire  Left  Pleural  Cavity,  and  extending  Beneath  the  Dia- 
phragm as  far  as  the  Left  Kidney  ;  Erosion  of  Three  of  the 
Dorsal  Vertebra). 

William  F,  aged  twenty-eight  years,  a  cabman  of  intemperate 
habits,  first  came  under  my  notice  about  January,  1866,  suffer- 
ing from  chronic  laryngeal  symptoms,  manifestly  the  result  of 
his  irregular  life.  After  a  short  course  of  treatment  m  hospital 
he  was  restored  to  his  ordinary  health,  and  discharged.  Shortly 
afterwards  he  strained  his  back  in  lifting  his  cab,  and  then,  lor 
the  first  time,  complained  of  pain  in  the  lower  dorsal  spine.  Jie 

*  Vide  Proceedings  of  the  Pathological  Society  of  Dublin,  new  series,  vol.  iv, 
part  i.i  p.  3. 


tne  zznci  01  dune,  looe,  ana  was  re-acimiueci  soon  aicerwaras. 
He  then  suffered  from  severe  pain  of  a  paroxysmal  character  in 
the  epigastrium,  and  extending  to  the  sides  and  back,  and  of 
fixed  pain  in  the  left  gluteal  region.  Pulse  84,  and  weak,  but 
regular,  and  equal  on  the  two  sides  ;  pupils  normal  and  equal ; 
cardiac  impulse  strong ;  in  the  scrobiculus  cordis  a  loud  bel- 
lows-murmur was  heard,  which  was  synchronous  with  the  pulsa- 
tion of  the  abdominal  aorta.  Occasionally,  a  second  murmur 
was  likewise  heard  in  this  situation,  diastolic  in  time,  cooing  in 
character,  and  resembling  very  closely  a  musical  venous  murmur. 
The  former  was  faintly  heard  over  the  left  costal  border  near  the 
xyphoid  cartilage,  but  evidently  by  transmission.  The  treatment 
consisted  in  iron  given  in  a  bitter  infusion,  aperients,  and  a 
small  blister  to  the  gluteal  region. 

Discharged,  much  relieved,  July  31st,  and  again  admitted 
August  14th.  For  two  clays  after  leaving  hospital  he  had  been 
entirely  free  from  pain,  but  during  the  remainder  of  the  period  to 
the  date  of  re-admittance  he  had  suffered  from  excruciating  pain 
in  the  left  side  of  the  abdomen,  shooting  down  to  the  left  hip  and 
also  to  the  left  groin  and  knee,  in  the  course  of  the  ilio-scrotal 
and  anterior  crural  nerves.  This  pain  was  paroxysmal,  causing  a 
"  burning  "  sensation  in  the  left  groin  and  back,  and  was  aggra- 
vated when  he  assumed  the  erect  posture.  A  bruit  de  soufflet 
was  heard  beneath  the  ensiform  cartilage,  synchronous  with  the 
pulsation  of  the  abdominal  aorta;  it  was  soft  and  lisping  in 
character,  traceable  upwards  to  left  of  ensiform  cartilage,  where 
both  sounds  of  the  heart  were  likewise  audible;  here  it  was 
heard  to  follow  the  first  sound,  but  at  an  appreciable  interval  of 
time,  whilst  it  immediately  preceded  the  second  sound  without 
any  interval.  After  a  voluntary  movement  of  the  patient's  body 
the  murmur  was  likewise  audible  at  the  apex  of  the  heart,  where 
it  was  fainter,  but  otherwise  unaltered,  and  held  the  same  rela- 
tionship to  the  sounds.  Its  point  of  maximum  intensity  was  at 
the  tip  of  the  ensiform  cartilage;  here  it  was  constant,  and 
when  audible  in  all  three  situations,  might  be  followed  from 
below  upwards  and  to  the  left  in  an  uninterrupted  line  of  about 
three  inches,  but  with  decreasing  intensity  from  the  ensiform 


was  independent  of  respiration.  Above  the  level  oi  the  xyphoid 
cartilage  the  murmur  was  occasionally  suppressed  during  one  or 
two  pulsations,  and  on  two  several  occasions  the  most  careful 
examination  in  the  recumbent  posture  failed  to  detect  it  beyond 
the  limits  of  the  scrobiculus  cordis.  Occasionally,  a  second  mur-  > 
mur  was  heard  immediately  succeeding  the  former,  and  therefore 
coincident  with  the  systole  of  the  aorta ;  it  was  musical  in  char- 
acter, and  strictly  localized.  Pressure  upon  the  abdominal  aorta 
at  any  point  below  the  seat  of  murmur  had  the  effect  of  dimin- 
ishing the  force  of  the  principal,  and  of  suppressing  the  second 
or  after-murmur.  The  heart  pulsated  in  its  usual  situation,  and 
the  area  of  precordial  dulness,  and  the  cardiac  sounds,  were 
normal. 

To  have  two  leeches  to  seat  of  pain  in  epigastrium. 

August  23rd.  No  murmur  audible  anywhere  in  front,  save  in 
the  scrobiculus  cordis,  where  it  is  double;  the  latter  element 
occasionally  musical. 

24th.  The  principal  murmur  is  again  audible  over  line  from 
apex  of  heart  to  scrobiculus.  Over  the  last  dorsal  and  first  lum- 
bar spinous  processes,  and  to  an  extent  of  two  inches  around 
this  point,  a  loud  blowing  murmur,  but  unattended  with  impulse, 
is  heard.  This  part  is  tender  on  pressure,  and  the  seat  of 
"  shooting,"  "  burning"  pain.    To  have  two  leeches  applied  here. 

On  the  2nd  of  September  the  pain  on  the  left  side  of  the 
abdomen  and  back  was  excruciating;  the  patient  implored  us  to 
relieve  him,  and  one-twelfth  of  a  grain  of  muriate  of  morphia  in 
solution  was  injected  subcutaneously  in  the  former  situation 
with  the  effect  of  completely  subduing  pain  for  a  period  ot 
twelve  hours. 

The  foUowing  remarks,  written  under  date  of  3rd  September, 
are  copied  from  my  note-book : 

«  The  collateral  evidence  here  is  sufficiently  strong  to  warrant 
the  diagnosis  of  inferior  thoracic,  or  thoracico-abdommal  aneu- 
rism, even  in  the  absence  of  tumor  and  perceptible  impulse.  Ho 
doubt  exists  in  my  mind  as  to  the  non-cardiac  nature ,  of ^  he 
murmur  heard  over  the  left  costal  cartilages,  and  as  to  its  iden- 


nous  with  the  pulsation  of  the  abdominal  aorta,  though  modified 
by  distance  from  the  seat  of  its  origin. 

"  The  interval  of  time  that  must  elapse  between  the  systole  of 
the  left  ventricle,  and  the  manifestation  of  its  effects,  by  impulse 
and  murmur,  in  an  aneurism  of  the  inferior  thoracic  or  superior 
abdominal  aorta,  though  infinitesimal,  is  nevertheless  strictly 
calculable  from  a  knowledge  of  the  distance  between  the  points 
mentioned,  and  of  the  rate  at  which  the  blood-wave  moves  in 
the  individual  under  examination.*  If  the  interval  so  determined 
be  appended  to  the  period  of  the  first  sound  of  the  heart,  and 
the  abdominal  murmur  which  marks  it  be  supposed  to  be  trans- 
ferred or  transmitted  to  the  area  within  which  the  cardiac  sounds 
are  audible,  it  is  manifest  that  the  murmur  will  be  heard  in  the 
precordium  at  the  close  of  that  interval,  and  that  it  must. coin- 
cide with  some  one  cardiac  phenomenon  posterior  in  time  to  the 
first  sound. 

"  Now,  if  that  phenomenon  happen  to  be  the  negative  one  of 
the  short  pause,  and  the  terminal  portion  of  it,  we  shall  have 
a  murmur,  not  belonging  to  the  heart,  audible  in  the  precordium, 
and  coinciding  with  that  portion  of  the  short  pause  immediately 
anterior  to  the  second  sound.  Such  a  murmur  I  would  designate 
as  prediastolic. 

"  In  the  case  under  consideration,  if  one  hand  of  the  observer 
be  placed  upon  the  abdominal  aorta,  and  the  other  in  the  site  of 
the  apex-pulsation,  whilst  the  ear  is  applied  to  the  stethoscope 
placed  below  the  ensiform  cartilage,  the  asynchronism  between 
the  impulse  of  the  heart  upon  the  one  hand,  and  the  pulsation  of 
the  aorta  and  the  murmur  on  the  other,  will  be  readily  per- 
ceived." 

Murmurs  of  this  precise  rhythm,  not  located  at  the  aortic 
orifice,  are  invariably  exo-cardial. 

The  patient's  condition  underwent  some  improvement,  and  he 
was  discharged  in  the  early  part  of  October.    I  now  lost  sight  of 

*  Dr.  Handsell  Griffiths  (British  and  Foreign  Medico-Cliirurgical  Review,  October 
1868)  has,  as  the  mean  of  the  results  obtained  from  300  experiments  with  his  hse- 
madromometer,  estimated  the  velocity  of  the  blood-wave  in  the  carotids  of  the  dog 
at  400  millimetres  (16  English  inches)  per  second. 


was  then  coughing  up  unmixed  florid  blood  in  considerable 
quantity.  Pulse  120,  regular,  and  equal ;  pain  was  now  referred 
chiefly  to  lower  part  of  left  side  of  chest,  which  was  absolutely- 
dull,  and  devoid  of  vocal  thrill  and  respiratory  sound ;  the  inter- 
costal spaces  were  here  obliterated,  but  tender  to  pressure,  and 
the  hand  placed  on  this  portion  of  the  chest  perceived  a  general 
heaving  movement. 

From  the  angle  of  the  scapula  upwards  respiration  was  nor- 
mal but  accompanied  with  rales;  a  faint,  rough  systolic*  murmur 
was  audible  at  the  ensiform  cartilage ;  the  heart  pulsated  above 
the  level  of  the  nipple,  and  inside  the  nipple-line ;  its  action  was 
strong,  and  its  sounds  loud,  clear,  and  normal. 

A  blister  was  directed  for  the  side,  and  acetate  of  lead  in  gr.  v 
doses  as  a  styptic.  On  the  18th  of  March  he  was  again  admitted 
into  hospital,  and  on  the  19th,  the  following  note  of  his  condition 
was  taken :  Pulse  120 ;  left  side  absolutely  dull  at  all  points 
below  level  of  second  intercostal  space,  and  devoid  of  respira- 
tory and  vocal  phenomena;  impulse  faintly  perceptible  here; 
above  level  of  third  rib  percussion-resonance  is  of  a  hollow  tym- 
panitic character;  in  front,  this  part  of  the  chest  yields  no 
respiratory  sound,  but  posteriorly  it  is  the  seat  of  bronchial 
respiration  with  fine  crepitus ;  over  posterior  inferior  portion  of 
left  side  two  sounds  are  heard,  but  no  murmur;  and  at  the  scro- 
biculus  cordis  a  murmur  is  audible  only  on  making  firm  pressure 
with  the  stethoscope.  The  patient  was  sleepless,  and  expecto- 
rating viscid  pneumonic  sputa;  the  lips  were  dotted  with  the 
crusts  of  dried  herpetic  eruption.  To  have  gr.  iss  of  aqueous 
extract  of  opium  at  night. 

On  the  9th  of  April  it  was  noted  that  the  left  infra-clavicular 
region,  from  the  median  to  the  axillary  Hue,  had  continued  to 
yield  a  hollow  tympanitic  sound.  Eespiration  had  been  for  some 
days  remarkably  variable;  at  one  time  it  was  loud  and  puerile,  and 
accompanied  by  coarse  muco-crepitus,  and  on  the  following  day 
all  but  suppressed;  these  alternations  were  of  frequent  occurrence. 
The  heart  was  now  displaced  upwards,  and  pulsated  visibly  and 

*  I.e.,  representing  the  systole  of  the  left  ventricle  in  a  distant  artery,  in  the  sense 
previously  explained. 


near  the  margin  of  the  sternum;  these  spaces,  nevertheless, 
yielded  a  hollow  sound  on  percussion.  The  entire  left  side  was 
enlarged,  and  the  inferior  costal  cartilages  of  that  side  projected 
considerably;  there  was  likewise  a  prominence  in  the  inferior 
axillary  region,  and  the  patient  was  troubled  with  a  loud  ringing- 
cough.  The  upper  portion  of  the  sternum,  with  the  correspond- 
ing extremities  of  both  clavicles,  projected  sharply,  but  this  pro- 
jection had  existed  from  childhood,  and  was  due  to  the  natural 
conformation  of  his  chest.  There  was  no  unusual  dulness  in 
this  situation,  but  at  the  acme  of  expiration  an  obscure  heaving 
pulsation  was  perceived  by  the  hand  placed  flat  upon  it ;  and 
over  its  lower  and  right  portion,  corresponding  to  the  attachment 
of  the  second  costal  cartilage  to  the  sternum,  and  strictly  limited 
to  a  space  of  about  two  inches  in  diameter,  a  harsh  murmur, 
prediastolic  in  rhythm,  was  heard.  The  cardiac  sounds  were 
loud  and  free  from  murmur.  The  epigastric  hollow  was  oblite- 
rated ;  the  liver  projected  considerably,  but  equally;  but  its  sur- 
face was  even ;  the  organ  was  not  displaced  downwards,  nor  did 
the  hepatic  dulness  extend  above  the  level  of  the  sixth  rib. 
Expectoration  copious  and  purulent,  and  occasionally  mixed 
with  a  little  blood. 

29th.  The  secretion  of  urine  has  been  greatly  diminished 
since  last  report,  amounting  for  the  last  fortnight  to  not  more 
than  eight  ounces  in  the  twenty-four  hours ;  it  is  loaded  with 
lithates.  Pulse  120,  weak,  but  regular ;  respiration  48  ;  cough 
troublesome  and  ineffective;  loud  puerile  respiration  for  two 
inches  below  the  left  clavicle.  A  faint  murmur,  synchronous 
with  abdominal  pulsation,  existed  at  the  ensiform  cartilage, 
where  the  sounds  of  the  heart  are  faintly  audible,  but  from  this 
point  upwards  to  the  site  of  cardiac  pulsation  they  increase  pro- 
gressively in  distinctness.  On  the  preceding  night,  the  patient 
had  been  attacked  with  aggravated  dyspnoea,  accompanied  with 
severe  pain  in  the  epigastrium,  shooting  down  to  the  left  groin. 
To  have  a  sedative  of  hydrocyanic  acid  and  morphia  at  night. 

On  the  6th  of  May  a  loud  bellows-murmur,  nearly  coincident 
with  the  radial  pulse,  was  detected  in  the  sitting  posture  along 
the  lumbar  spine,  and  for  two  inches  to  the  left ;  in  this  situa- 
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tion  there  was  severe  and  fixed  pain,  which  was  not  aggravated 
by  pressure  or  by  percussion ;  prediastolic  murmur,  remarkably  ( 
loud  and  harsh  over  sternal  prominence,  and  somewhat  to  right, 
in  both  of  which  situations  the  hand  can  detect  a  heaving  im- 
pulse ;  between  the  site  of  this  murmur  and  that  of  cardiac  im- 
pulse no  abnormal  sound  was  discoverable  ;  neither  did  murmur 
exist  in  connexion  with  the  cardiac  sounds.    The  pulsation  of 
the  heart  was  violent,  lifting  up  at  each  stroke  the  corresponding 
portion  of  the  chest-wall,  which  yielded  a  hollow  sound  on  per- 
cussion.   No  respiratory  sound  was  audible  in  left  infra-cla- 
vicular  space;  there  was  some  fetor  of  the  breath.    To  have 
compound  decoction  of  scoparium  with  nitrous  spirit  of  ether; 
also  an  anodyne  at  night. 

9th.    During  my  visit  to  the  ward  at  12  o'clock  he  was  sud- 
denly attacked  with  the  most  distressing  dyspnoea,  which  caused 
him  to  start  into  the  sitting  posture ;  respiration  was  very  rapid 
and  laboured,  and  the  cervical  veins  became  turgid,  but  the  face 
remained  pale.    On  inquiry  I  learned  that  in  the  course  of  the 
preceding  fortnight  he  had  had  several  such  fits,  but  none  of.  so 
aggravated  a  character  as  this ;  there  was  great  anxiety,  and  the 
patient  besought  me  not  to  leave  him.    The  dyspnoea  continued, 
unmitigated  by  ethers  and  stimulants  ;  the  patient  became  gra- 
dually weaker,  and  died  of  exhaustion  at  2  o'clock.    On  the 
evening  of  that  day  a  post  mortem  examination  of  the  body  was 
made  by  the  resident  pupils,  Messrs.  Furlong  and  Kelly,  under 
circumstances  of  much  difficulty.    To  these  gentlemen,  and  to 
Mr.  Petit,  I  am  indebted  for  the  opportunity  of  exhibiting  the 
morbid  specimen  to  the  Society*  and  of  clearing  up  some  doubts 
that  arose  in  my  mind  in  the  course  of  the  case. 

The  haste  with  which  the  examination  was  made  will  account 
for  some  injuries  sustained  by  the  viscera  during  removal. 

On  removing  the  sternum  a  good  deal  of  serum  escaped; 
whence  this  proceeded  it  is  difficult  now  to  say,  but  it  probably 
came  from  the  right  pleura.  The  great  veins  at  the  root  of  the 
neck,  and  the  cava?,  were  distended  with  blood;  the  heart  lay 
across  the  chest  below  the  left  clavicle,  its  apex  to  the  left  and 

*  A  report  of  this  case  was  laid  before  the  Medical  Society,  Wednesday,  May 
26th,  1869. 
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its  base  to  the  right  side ;  it  occupied  the  great  pulmonary  fis- 
sure, displacing  upwards,  and  pressing  into  the  cone  of  the 
pleura,  the  superior  lobe  of  the  left  lung,  the  base  of  which  over- 
lapped and  in  great  measure  concealed  it  from  view ;  it  was 
rather  below  the  average  size  of  the  adult  heart,  and  was  per- 
fectly sound  in  its  walls  and  in  its  valves.  The  arch  of  the 
aorta  was  free  from  disease,  but  the  curve  at  the  junction  of  its 
ascending  and  transverse  portions  was  greatly  exaggerated,  owing 
to  the  displacement  of  the  heart  upwards.  The  superior  lobe 
of  the  left  lung  was  universally  and  firmly  attached  to  the 
parietal  pleura,  and  much  reduced  in  volume  by  compression 
between  the  displaced  heart  and  the  superior  osseous  boundaries 
of  the  chest,  but  it  was  otherwise  free  from  disease.  The  inferior 
lobe  of  the  lung  was  entirely  obliterated  as  such ;  it  was  con- 
verted into  a  thin  lamina  spread  out  upon,  and  firmly  attached 
to,  the  surface  of  a  vast,  solid  tumor  which  occupied  nearly  the 
entire  of  the  left  side  of  the  chest.  This  tumor  was  found  to  be 
an  aneurism,  communicating  with  the  thoracic  aorta  immediate- 
ly above  the  diaphragm  by  an  oblong  opening  about  two  inches 
by  one  inch  in  diameter,  and  engaging  one-half  the  circumfer- 
ence of  the  vessel ;  the  edges  of  this  opening  were  rounded  off, 
and  expanded  into  a  vast  aneurismal  pouch  which  extended  ver- 
tically from  the  second  rib  to  the  left  kidney,  displacing  the  lung 
and  heart  upwards,  the  diaphragm  downwards,  the  liver  forwards, 
and  the  ribs  and  costal  cartilages  outwards.  It  was  firmly  at- 
tached to  the  chest-wall,  from  which  it  was  removed  with  great 
difficulty,  and  inseparably  so  to  the  diaphragm  beneath  the  ex- 
ternal arched  ligament ;  thence  it  had  descended  behind  the  left 
kidney,  and  was  attached  to  the  upper  extremity  of  that  organ. 
The  sac  of  the  aneurism,  which  was  formed  by  condensation  of 
the  surrounding  tissues,  was  lined  on  three  aspects  by  dense 
laminated  fibrin ;  viz.,  inferiorly,  externally,  and  posteriorly ;  but 
superiorly,  and  also  internally,  it  was  composed  of  little  more 
than  the  pleura;  whilst  anteriorly,  as  already  stated,  it  was 
strengthened  by  the  condensed  and  adherent  lung-tissue.  The 
sac  contained  a  great  quantity  of  dark  clotted  blood,  and  in 
its  upper  part,  a  mass  of  shreddy  fibrin  mixed  with  coagulum. 

74 


1170 


DISEASES  OF  THE  AORTA. 


There  was  no  opening  from  the  sac  save  that  which  communi- 
cated with  the  aorta. 

The  bodies  of  the  sixth,  seventh,  and  eighth  dorsal  vertebrae 
were  deeply  and  extensively  eroded  ;  the  seventh  had  been 
almost  entirely  destroyed.  The  corresponding  intervertebral 
fibro -cartilages  were  scarcely  affected.  The  oesophagus,  trachea, 
and  bronchi  had  escaped  pressure.  The  right  lung  was  healthy, 
as  were  likewise  the  liver,  spleen,  and  kidneys  ;  but  the  left  re- 
nal artery  was  pressed  on  and  nearly  obliterated  by  the  tumor.* 

In  cases  of  this  kind  little  can  be  done  curatively ;  indeed 
nothing  beyond  mitigating  the  sufferings  of  the  unhappy  patient 
and  postponing  the  final  event,  whether  from  expansion  or  rup- 
ture of  the  sac,  by  means  of  regimen  and  appropriate  medicine.f 
The  interest  connected  with  such  cases,  therefore,  has  reference 
mainly  to  diagnosis. 

A  short  rdmwA  of  this  case  may  suggest  profitable  reflection. 

A  young  man  of  intemperate  habits  strained  himself  in  lifting  a 
weight;  shortly  afterwards  he  complained  of  pain  in  the  back;  two 
years  subsequently  he  presented  himself,  and  was  then  suffering 
from  acute  pain  in  the  lower  part  of  the  back,  which  extended  to 
the  left  side  of  the  chest,  the  left  hip,  and  groin.  This  pain  was 
intermittent  and  paroxysmal,  and  described  as  being  of  a  "  burn- 
ing," "boring,"  character,  and  aggravated  by  the  patient's  assum- 
ing the  erect  posture.  A  murmur  was  heard  at  the  ensiform 
cartilage,  posterior  in  time  to  the  first  sound  of  the  heart,  anterior 
to  the  second  sound,  and  synchronous  with  the  pulsation  of  the 
abdominal  aorta  ;  a  second  murmur  of  a  musical  character,  and 
coinciding  with  the  systole  of  the  aorta,  was  also  heard  occasion- 
ally in  this  situation  ;  the  former  of  these  murmurs  was  modi- 
fied, and  the  latter  extinguished,  by  pressure  upon  the  abdominal 

*  Vide  Fig.  LXXIT. 

t  Since  the  publication  of  this  paper  in  The  Dublin  Quarterly  Journal  for  August, 
1869,  I  have  been  favoured  with  a  copy  of  a  very  interesting  and  valuable  pamph- 
let on  the  treatment  of  aneurism  by  means  of  iodide  of  potassium  in  large  doses,  by 
Dr.  George  W.  Balfour,  of  Edinburgh.  Since  receiving  the  pamphlet,  for  which  I 
beg  to  express  my  obligations  to  Dr.  Balfour,  I  have  made  partial  trial  of  his  treat- 
ment, and  feel  bound,  so  far,  to  report  favourably  of  it.  In  the  only  case  of  the  kind 
in  which  I  have  since  had  an  opportunity  of  administering  the  iodide,  namely,  one 
of  abdominal  aneurism,  the  excruciating  pain  promptly  ceased  after  its  exhibition. 
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aorta  below  the  seat  of  their  origin ;  a  single  bellows-murmur 
was  audible  over,  and  in  the  vicinity  of,  the  lower  dorsal  verte- 
brae, which  were  the  seat  of  pain  and  tenderness,  and  the  centre 
whence  pain  radiated  into  the  chest  and  abdomen ;  no  impulse 
was  discoverable  in  the  epigastrium,  and  no  murmur  below  the 
ensiform  cartilage.  The  action  and  sounds  of  the  heart  were 
normal;  there  was  no  febrile  excitement;  vital  functions  per- 
formed satisfactorily,  and  general  nutrition  unimpaired.  Five 
months  subsequently,  the  left  side  of  the  chest  was  found  en- 
larged, and  dull  on  percussion,  from  the  base  to  the  angle  of  the 
scapula  ;  to  the  same  extent  respiration  and  vocal  vibration 
were  abolished;  the  heart  pulsated  above  and  inside  the  left 
nipple;  respiratory  sound  was  heard  superiorly,  and  here  per- 
cussion sound  was  hollow  and  tympanitic. 

The  patient  was  pale,  expectorating  pure  florid  blood,  but  free 
from  hectic  symptoms ;  his  pulse  was  quick  and  feeble. 

Three  weeks  later,  the  liver  was  found  pushed  forwards  into 
the  epigastrium,  but  not  increased  in  volume ;  the  heart  was  dis- 
placed upwards  beneath  the  clavicle,  the  ribs  were  everted,  and 
the  inferior  costal  spaces  obliterated ;  a  heaving  pulsation,  ac- 
companied with  a  double  sound,  was  at  the  same  time  percep- 
tible over  the  inferior  posterior  portion  of  the  corresponding  side. 
The  murmur  at  the  ensiform  cartilage  persisted,  but  was  then 
much  less  distinct ;  a  bellows-murmur,  slightly  posterior  in  time 
to  the  radial  pulse,  was  heard  along  the  lumbar  spine ;  renal 
secretion  was  partially  suppressed  ;  the  patient  became  gradually 
weaker ;  paroxysmal  dyspnoea  supervened,  and  in  one  of  these  fits 
he  expired. 

The  foregoing  sketch,  viewed  in  its  entirety,  no  doubt  leads 
necessarily  to  the  diagnosis  of  aneurism  of  the  inferior  thoracic 
aorta.  But  it  is  no  less  manifest  that  certain  portions  of  it,  not 
interpreted  by  the  light  of  the  remainder,  might  seem  to  warrant 
a  different  conclusion.  Thus,  for  example,  if  the  patient  were 
seen  by  a  medical  man  for  the  first  time  when  the  left  side  of  the 
chest  was  enlarged,  dull  on  percussion,  and  devoid  of  respiratory 
and  vocal  phenomena  throughout  the  greatest  part  of  its  extent, 
whilst  superiorly  there  was  persistent  modified  resonance  with 
variable  respiratory  sound,  the  latter  being,  as  repeatedly  hap- 
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Fig.  LXXIT. 


1-2  Superior  lobe  of  left  lung  overlapping  and  attached  to  the  heart.    (1,  Lung 
tissue  in  section.) 

3  Heart  (pericardium  removed)  occupying  pulmonary  fissure,  and  flattened  by 

pressure. 

4  Inferior  lobe  of  lung  flattened  out  and  incorporated  with  aneurismal  sac  (seen 

in  section.) 

5  Aneurismal  sac,  torn  in  process  of  removal. 

6  Jagged  and  coloured  fibrin  occupying  aneurism. 

7  External  surface  of  sac  formed  by  thickened  pleura. 

8  Empty  portion  of  sac. 

9  Diaphragm  expanded  upon  and  attached  to  sac. 

10  Opening  in  aorta  (two  probes  introduced  into  the  vessel). 

11  Everted  portions  of  torn  sac. 

12  Left  kidney. 
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pened,  loud,  and  accompanied  with  coarse  muco-crepitus,  amount- 
ing almost  to  gargouillement,  one  day,  and  on  the  next  entirely 
suppressed;  the  patient  expectorating  fetid,  blood-stained  pus, 
and  the  liver  and  heart  displaced,  the  diagnosis  of  primary 
disease  of  the  lung,  probably  malignant,  with  copious  secondary 
liquid  effusion  into  the  pleura,  would,  not  improbably,  have  been 
made. 

The  annexed  engraving  (Fig  LXXII.)  exhibits  the  aneurism 
in  the  foregoing  case,  and  also  the  relative  position  and  general 
appearance  of  the  parts  related  to  it. 

Case  CXXXVIII. — History  of  Intemperance,  and  Injury  of  Chest 
by  Strain;  Cough,  Orthopnea,  Stridor,  and  Paroxysmal  Dysp- 
noea from  Spasm  of  the  Glottis  ;  Imperfect  Respiratory  Move- 
ment on  both  Sides  of  the  Chest,  with  almost  complete  Suppres- 
sion of  Respiratory  Sound  on  the  Left  Side  ;  Absence  of  most 
of  the  Collateral  Symptoms,  and  Total  Absence  of  the  Proper 
Signs  of  Aneurism ;  Laryngotomy,  followed  by  Complete  Re- 
lief from  all  the  Urgent  Symptoms ;  Death  more  than  a  Month 
subsequently  from  Pneumonia.  Autopsy :  Aneurism  arising 
from  the  Posterior  Wall  of  the  Transverse  Portion  of  tlie  Arch 
of  the  Aorta  at  its  Left  Extremity,  and  Pressing  upon  the 
Trachea  ;  Necrosis  of  the  Larynx,  and  Double  Pneumonia. 

Thomas  B.,  aged  thirty-three  years,  by  occupation  a  packer  in  the 
egg  market,  and  very  intemperate,  entered  the  Mater  Misericordiae 
Hospital  on  the  13th  of  March,  1871.  Three  weeks  previously, 
whilst  carrying  a  heavy  hamper  of  eggs,  he  was  suddenly  seized 
with  pain  in  his  back,  and  difficulty  of  breathing.  A  week  later 
he  entirely  lost  his  breath  after  ascending  a  flight  of  stairs,  but 
felt  no  pain,  and  at  the  end  of  another  week  a  loud,  wheezing 
noise  accompanied  his  breathing. 

Latterly,  both  the  respiratory  distress  and  the  stridor  had  be- 
come more  troublesome,  and  for  the  three  weeks  immediately 
preceding  admittance  he  had  had  cough.  He  had  never  spat 
blood. 

When  admitted,  he  was  pale,  with  a  remarkably  anxious  ex- 
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pression  of  face ;  respiration  was  embarrassed ;  the  patient  was 
nnable  to  lie  down,  and  a  faint  stridor  accompanied  inspiration. 
There  was  cough,  with  expectoration  of  mucus,  which,  as  he  de- 
clared, frequently  "gathered  at  the  root  of  his  neck,"  causing 
increased  distress  of  breathing,  and  was  brought  up  with  much 
difficulty  by  coughing. 

No  venous  engorgement  or  dysphagia.  Pulse  84,  small,  regu- 
lar, and  equal  on  the  opposite  sides.  Pupils  normal  and  equal. 
Voice  somewhat  husky.-  Precordial  dulness,  site  of  apex-pulsa- 
tion, and  sounds  of  heart  normal,  but  impulse  feeble.  No  abnor- 
mal impulse,  and  no  murmur  anywhere  discoverable.  Eespira- 
tory  movements  were  imperfect  on  both  sides  of  the  chest,  but 
in  a  greater  degree  on  the  left  side  than  on  the  right ;  respiration 
was  likewise  feeble,  and  masked  by  loud  stridor  on  both  sides. 
The  slightest  movement  of  the  patient's  body,  such  as  that  re- 
quired in  drawing  on  his  clothes,  was  capable  of  inducing  a 
paroxysm  of  the  most  urgent  dyspnoea,  accompanied  by  loud 
stridor.  On  examination  with  the  laryngoscope,  which  was  made 
with  much  difficulty  owing  to  the  distress  which  it  occasioned 
the  patient,  the  vocal  chords  were  seen  to  move  equally,  and  no 
tumor,  oedema,  or  other  cause  of  obstruction  was  visible. 

The  paroxysms  of  dyspnoea  became  gradually  more  severe  and 
more  frequent ;  they  likewise  now  occurred  irrespectively  of 
effort  on  the  part  of  the  patient,  but  were  in  some  degree  allevi- 
ated by  large  closes  (grs.  xx)  of  bromide  of  ammonium. 

On  the  10th  of  April  he  had  several  paroxysms  accompanied 
by  loud  stridor,  each  lasting  about  an  hour,  during  which  he 
partially  lost  consciousness.  He  experienced  some  relief  from 
ITlxxx  of  wine  of  ipecacuanha,  with  n\x  of  tinct.  of  cannabis 
Indica,  given  during  the  paroxysms. 

On  the  13th  of  April,  the  patient  being  nearly  asphyxiated  in 
a  paroxysm  of  unwonted  severity  and  duration,  laryngotomy  was 
proposed,  but  the  poor  man  requested  it  should  be  postponed  till 
the  following  day. 

On  the  14th,  however,  urgent  dyspnoea  with  loud  and  shrill 
stridor  having  continued  with  unremitting  intensity  through  the 
preceding  twenty-four  hours,  laryngotomy  was  performed  by  my 
colleagues,  Messrs.  Cruise  and  Hayes,  with  much  difficulty,  owing 
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to  the  extreme  restlessness  of  the  patient.  The  cricoid  cartilage 
and  the  first  ring  of  the  trachea  were  divided.  Considerable  re- 
lief followed  the  operation,  as  the  patient  lay  clown  immediately 
afterwards  and  obtained  some  tranquil  sleep ;  he  likewise  took 
some  wine  and  water,  which  previously  he  had  been  unable  to 
swallow,  owing  to  the  dyspnoea  which  the  attempt  occasioned. 

16  th.  He  had  passed  a  good  night,  having  slept  several  hours 
after  a  draught  containing  grs.  xxv  of  chloral  hydrate ;  respira- 
tion tranquil,  and  when  the  tube  was  closed  with  the  finger,  he 
could  breathe  freely  through  the  glottis ;  he  was  likewise  able  to 
swallow  liquids  without  difficulty.  Pulse  full  and  regular  ; 
slight  bronchial  rale ;  respiratory  sound  was  loud  and  harsh  on 
the  right  side,  and  almost  absent  on  the  left. 

17th.  Took  chloral  draught,  and  slept  through  the  night  after 
10  o'clock ;  feels  much  better,  and  desires  to  know  when  the  tube 
might  be  removed.  After  this  date,  tumefaction  and  ulceration 
appeared  about  the  wound,  and  were  much  benefited  by  warm 
stuping,  and  dressing  with  oxide  of  zinc  ointment,  the  edges  of 
the  wound  having  been  protected  from  the  pressure  of  the  tube 
by  means  of  strapping  with  adhesive  plaster. 

On  the  29th  he  could  breathe  freely  through  the  larynx,  and 
speak  in  an  audible  voice ;  but  he  could  not  expectorate  save 
through  the  tube.  The  expectoration,  which  had  been  pre- 
viously copious  and  muco-purulent,  was  then  much  reduced  in 
quantity.  He  could  swallow  solids  with  facility,  and  sleep  in 
the  recumbent  posture.  The  bowels  and  kidneys  were  acting 
naturally.  Eespiratory  murmur,  which  for  two  days  after  the 
operation  had  been  all  but  inaudible  in  the  left  lung,  was  now 
equally  distinct  on  both  sides;  the  action  and  sounds  of  the 
heart  were  normal,  the  radial  pulses  were  regular  and  equal,  no 
abnormal  dulness  or  pulsation  was  anywhere  perceptible,  and 
no  pain  or  tenderness  was  referred  to  any  point  of  the  chest. 

Shortly  after  the  last  mentioned  elate,  the  patient  began  to  ex- 
pectorate pus  in  large  quantity.  About  the  middle  of  June  the 
sputa  became  pneumonic ;  pain  was  felt  over  the  base  of  the 
right  lung,  and  here  the  physical  signs  of  pleuro -pneumonia 
were  detected.    Despite  treatment,  and  with  intervals  of  slight 


1176 


DISEASES  OF  THE  AORTA. 


improvement,  the  man's  condition  gradually  became  worse ;  he 
died,  exhausted,  on  the  23rd  of  June. 

On  examination  of  the  body,  serum,  to  the  amount  of  eight 
ounces,  was  found  in  the  pericardium,  but  no  evidence  of  peri- 
carditis existed.  A  large  "  milk-spot,"  raised  above  the  surface, 
and  covered  with  epithelium,  was  found  on  the  anterior  surface 
of  the  right  ventricle;  another,  of  smaller  size,  existed  on  the  right 
side  of  the  apex.  The  heart  was  healthy  in  structure  but  slightly 
enlarged ;  it  weighed  eleven  ounces.  The  valves  were  all  in  a 
normal  condition.  There  was  a  good  deal  of  decolorized  fibrin 
in  the  right  auricle,  and  in  both  ventricles,  whence  it  extended 
into  the  aorta  and  pulmonary  artery.  The  lower  lobe  of  the 
right  lung  was  covered  with  false  membrane,  and  in  the  third 
stage  of  pneumonia ;  the  inferior  lobe  of  the  left  lung  was  con- 
gested and  solidified. 

The  lining  membrane  of  the  aorta,  throughout  the  arch  and 
the  descending  portion,  was  of  a  deep  crimson  tint,  and  the  left 
extremity  of  the  transverse  portion  of  the  arch  was  dilated,  and 
mottled  with  specks  of  atheroma.  In  the  posterior  wall  of  the 
vessel,  directly  behind  the  left  subclavian  artery,  and  about 
three  lines  from  the  orifice  of  that  vessel,  a  circular  aperture, 
three-fourths  of  an  inch  in  diameter,  existed,  leading  into  an 
aneurism  of  the  size  of  a  bantam's  egg.  The  edges  of  this  aper- 
ture were  even,  but  fissured  by  scaling  of  the  lining  membrane. 

The  aneurism  projected  into  the  antero-left  wall  of  the  tra- 
chea, which  was  here  reduced  to  one-half  its  normal  diameter, 
the  wall  of  the  trachea  being  much  attenuated,  and  its  lining 
membrane  congested,  at  the  point  pressed  upon.  The  sac  was 
nearly  empty,  a  few  flakes  of  fibrin  only  adhering  to  its  posterior 
wall ;  it  was  flaccid,  and  rugose  on  the  internal  surface.  The 
left  recurrent  laryngeal  nerve  took  its  normal  course,  and  both  it 
and  the  oesophagus  had  entirely  escaped  pressure. 

The  cricoid  cartilage  was  completely  and  universally  necrosed ; 
it  feU  to  pieces,  as  small,  dark,  and  gritty  particles,  during  re- 
moval. The  lower  edge  of  the  thyroid  cartilage  was  likewise  m 
a  state  of  necrosis. 

In  this  case,  aneurism  had  been  diagnosed  from  the  occurrence 
of  paroxysms  of  laryngeal  dyspnoea,  unaccompanied  by  disease  of 
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the  larynx,  and  preceded  by  a  definite  history  of  strain  and 
injury  within  the  chest.  The  precise  seat  of  the  disease  had 
been  likewise  approximately  determined,  mainly  from  the  fee- 
bleness of  respiratory  sound  in  the  left  lung.  The  principal 
interest  connected  with  the  case,  however,  arises  from  the  relief 
obtained  by  laryngotomy. 

CASE  CXXXIX. — Severe  Neuralgic  Pains,  with  Diaphragmatic 
Pleurisy ;  Harsh  Dry  Cough ;  no  Special  Symptom  of 
Aneurism,  and  no  Sign,  except  SJiarp  Second  Sound  in  the 
Ascending  Portion  of  the  Arch  of  the  Aorta  ;  Sudden  Death. 
Autopsy :  Hemorrhage  into  the  Pericardium  by  Rupture  of  a 
Large  Dissecting  Aneurism  of  the  A  orta,  engaging  the  entire 
of  the  Ascending  and  Transverse  Portions  of  the  Arch; 
Fatty  Accumulation  upon  the  Heart,  and  almost  Total  Ab- 
sorption of  its  Muscular  Substance  ;  Valves  not  Affected. 

Mr.  John  B.,  aged  sixty-two  years,  a  man  of  great  ability, 
and  an  architect  by  profession,  had  been,  for  more  than  three 
years,  suffering  from  wandering  pains,  apparently  rheumatic,  in 
the  muscles  of  the  chest,  back,  and  shoulders.  On  one  occasion 
these  pains  were  localized  in  the  diaphragm,  and  associated  with 
the  signs  of  diaphragmatic  pleurisy  on  the  right  side.  During 
the  whole  of  this  period  he  had  been  under  my  care ;  and  a  few 
months  before  his  death,  whilst  suffering  from  pains  referable 
to  the  diaphragm,  he  consulted  Dr.  Stokes.  Neither  of  us  de- 
tected any  evidence  of  aneurism.  Having  repeatedly  and  care- 
fully examined  his  chest,  I  can  positively  affirm  that,  with  the 
exception  of  the  neuralgic  pains  just  mentioned,  no  symptoms 
suggestive  of  aneurism  existed.  Mr.  B.  was  a  man  of  very  active 
habits,  exceedingly  nervous,  and  disposed  to  exaggerate  his 
symptoms.  He  recovered  from  his  last  attack,  that  of  dia- 
phragmatic pleurisy,  after  a  protracted  illness,  and  resumed  his 
professional  duties ;  but,  as  he  informed  me,  he  was  no  longer 
ecjual  to  his  wonted  activity,  and  fatigue  of  any  kind  told  sen- 
sibly upon  him.  He  continued,  however,  at  his  professional 
avocations,  and  was  able  to  travel  to  distant  parts  of  the  country. 
A  year  later  he  called  on  me  again,  and  complained  of  neuralgia 
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of  the  face  and  arms,  but  there  was  nothing  in  his  condition  to 
attract  special  notice.  I  treated  him  for  neuralgia,  and  he 
seemed  to  have  recovered  his  usual  health. 

He  visited  me,  for  the  last  time,  on  the  10th  of  November, 
1871,  to  seek  relief  from  neuralgia  of  the  most  aggravated  char- 
acter. He  described  the  pains  a,s  shooting  over  the  face,  scalp, 
and  neck,  down  the  right  arm,  and  around  the  right  side  of  the 
chest ;  he  pointed  to  one  spot,  midway  between  the  right  nipple 
and  the  sternum,  as  the  seat  of  fixed  pain.  The  pulse  was  84, 
rather  weak,  but  regular  and  equal ;  appetite  good,  and  all  the 
functions  regularly  and  effectively  performed.  The  pain  usually 
ceased  at  night,  and  his  sleep  was  unbroken  and  refreshing.  The 
pupils  were  normal ;  he  was  not  subject  to  vertigo  or  faintings, 
and  had  never  spat  blood ;  there  was  no  arcus  senilis,  or  oedema. 
He  informed  me  that  he  had  a  harsh  dry  cough,  which,  however, 
I  had  not  the  advantage  of  hearing. 

I  made  an  examination  of  his  chest,  directing  my  attention 
only  to  the  precordium  and  the  seat  of  alleged  pain  to  the 
right  of  the  sternum.  The  action  of  the  heart  was  quite  regular, 
but  the  first  sound  was  faint,  whilst  the  second  sound  was  re- 
markably sharp,  loud,  and  abrupt  at  the  base  of  the  heart,  and, 
in  a  still  greater  degree,  at  the  right  margin  of  the  sternum,  on  a 
level  with  the  second  and  third  interspaces. 

I  made  light  of  his  case,  and  was  about  to  prescribe  for  the 
neuralgia,  which  was  the  only  symptom  that  seemed  to  demand 
attention.  He  was  a  very  intellectual  man,  and  both  of  us  being 
interested  in  the  subject  of  a  passing  conversation  of  the  pre- 
vious moment,  I  asked  him  a  question  in  reference  to  it,  whilst 
proceeding  to  write  a  prescription.  He  answered  rather  excited- 
ly, as  was  his  habit ;  I  heard  a  rustling  movement,  and,  turning 
round,  I  saw  him  fall  off  the  chair  towards  the  left  side,  and 
upon  his  face.  It  immediately  occurred  to  me  that  he  had  been 
subject  to  epileptic  seizures  which  he  had  hitherto  concealed. 
I  lifted  him  up,  and  at  once  saw  that  the  matter  was  more 
serious.  His  neck  became  turgid,  the  pulse  ceased,  and  he  made 
a  few  gasping  respiratory  efforts.  I  turned  him  over  on  his  back, 
having  hastily  summoned  the  servant  from  the  adjoining  hall ;  a 
dark  shadow  passed  slowly  over  his  face  from  below,  manifestly 
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the  result  of  reflux  venous  engorgement  from  the  right  side  of 
the  heart ;  and  life  had  ceased.  The  whole  period  occupied  by 
the  occurrence  just  described  did  not  exceed  three  minutes. 

At  the  instance  of  the  City  Coroner,  Surgeon  N.  C.  Whyte, 
and  with  the  assistance  of  my  friend,  Dr.  E.  W.  Collins,  I  made 
a  careful  examination  of  the  chest  two  days  after  death.  The 
anterior  mediastinum  was  occupied  by  large  masses  of  yellow 
adeps;  the  pericardium  was  distended  with  serum  and  blood- 
clot,  to  the  amount  of  a  pound  and  a-half.  The  heart  was 
somewhat  enlarged,  covered  with  fat,  and  remarkably  soft  and 
flabby.  The  aorta  was  greatly  dilated  immediately  above  the 
orifice,  and  the  internal  and  middle  coats,  the  latter  of  which 
was  highly  atheromatous,  had  given  way,  the  blood  insinuating 
itself  between  the  middle  and  the  external  coat.  The  aorta  had 
gradually  expanded,  from  the  sinuses  of  Valsalva  upwards,  into 
an  aneurism  of  the  size  and  shape  of  a  pine-apple,  capable  of 
containing  at  least  twelve  ounces  of  blood,  and  engaging  the 
entire  circumference  of  the  vessel  as  far  as  the  descending  por- 
tion of  the  arch.  On  the  right  side  of  this  enlargement,  half  an 
inch  above  the  valves,  a  rent  was  seen  by  which  the  blood  found 
in  the  pericardium  had  escaped.  This  led  upwards  into  a  sinu- 
ous passage  between  the  external  and  middle  coats  of  the  vessel, 
which  extended  over  a  considerable  portion  of  itk  circumference, 
and  ended  in  an  irregular  opening  into  the  aorta  nearly  on  a 
level  with  the  reflection  of  the  pericardium. 

The  internal  surface  of  the  sac,  which  contained  some  loose 
blood-clots,  was  rugose,  highly  atheromatous,  and  fissured  in 
several  places.  The  three  primary  branches  of  the  aorta  were 
strictly  normal  in  diameter,  and  free,  as  was  likewise  that  vessel 
itself,  beyond  the  transverse  portion  of  the  arch.  The  trachea 
and  the  oesophagus  had  entirely  escaped  pressure.  The  left  ven- 
tricle was  dilated  and  hypertrophied,  the  outer  two-thirds  of  the 
substance  of  its  walls  consisting  of  fat,  which  had  accumulated 
on  the  surface  of  the  heart  and  grown  inwards,  displacing  and 
causing  atrophy  of  the  muscular  substance.* 

The  internal  portion  of  the  ventricular  wall,  seen  in  section, 
presented  the  normal  appearance  to  the  naked  eye;  its  fibres 

*  Vide  Fig.  XXXIV.,  p.  608. 
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exhibited  under  the  microscope  the  ordinary  transverse  striae* 
The  fat  cells  were  large,  and  partially  collapsed,  through  the 
action  of  sulphuric  ether  in  which  the  section  examined  had 
been  previously  soaked.-f- 

The  right  ventricle  was  in  a  more  advanced  stage  of  fatty 
substitution ;  the  entire  thickness  of  its  wall,  except  a  film  on 
the  internal  surface  not  thicker  than  a  threepenny  piece,  having 
been  replaced  by  fat.  The  right  auricle  was  laden  with  fat,  very 


Fig.  LXXIII. 


Aneurism  of  arch  of  aorta  and  fatty  heart.    Mr.  John  B. 


*  Vide  Fig.  XXXVI.,  p.  609. 
+  Vide  Fig.  XXXV.,  p.  609. 
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little  of  its  muscular  substance  remaining.  The  valves  were  all 
healthy  and  competent.  The  most  noteworthy  feature  in  this 
case  is  the  latency  of  a  twofold  disease  of  so  formidable  a  char- 
acter as  aneurism  of  the  aorta  with  fatty  transformation  of  the 
heart.  With  the  exception  of  harsh  and  dry  cough,  whichx.1  had 
not  heard,  and  migratory  neuralgic  pains,  localized,  however,  at 
one  point  of  the  chest,  there  was  absolutely  no  symptom  sugges- 
tive of  aneurism,  and  none  which  would  have  directed  special 
attention  to  the  thorax  as  the  seat  of  organic  disease  of  any  kind. 
The  dull  character  of  the  first  sound,  and  the  sharp  ringing 
quality  of  the  second  sound,  excited  a  passing  suspicion  of  weak 
heart  and  atheroma  of  the  aorta ;  but,  in  the  absence  of  more 
definite  evidence,  neither  aneurism  nor  fatty  disease  of  the  heart 
was  contemplated.  Complete  and  careful  examination  of  the 
chest  was,  therefore,  not  made  on  the  occasion  of  the  patient's 
last  visit  to  me. 

The  annexed  engraving  (Fig.  LXXIIL),  from  a  drawing  by  Mr. 
Burnside,  shows  the  appearance  presented  by  the  heart  and  the 
aneurism  after  dissection.  The  sac  had  been  laid  open ;  the  un- 
even condition  of  its  internal  surface  is  represented.  The  open- 
ings of  the  three  primary  branches  of  the  arch  are  indicated  by 
bristles,  and  the  continuation  of  the  aorta,  by  the  passage  of  a 
piece  of  gum  elastic  bougie. 

Case  CXL. — Aphonia,  Stridor,  Orthopnea,  and  Paroxysmal  Dysp- 
noea ;  Suppression  of  Left  Radial  Pulse,  and  Contraction  of 
Left  Pupil,  with  Ptosis ;  Subclavicular  Dulncss,  and  Feeble 
Respiration  on  Left  Side;  Copious  Expectoration  of  Pus; 
Death  by  Asphyxia.  Autopsy:  Emphysema  of  both  Lungs, 
and  Pneumonia  of  Right  Lung;  Deposit  of  Fat  upon  Heart ; 
Aneurism  of  Transverse  portion  of  Arch  of  Aorta  pressing 
upon  Left  Subclavian,  displacing  and  stretching  the  (Esophagus, 
Right  Pneumogastric  and  Left  Recurrent  Nerves;  Larynx 
Healthy. 


Mrs.  L.  I.,  aged  thirty  -one  years,  entered  the  Mater  Miseri- 
cords Hospital  on  the  2nd  of  January,  1865.   She  had  enjoyed 
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good  health  till  the  early  part  of  the  preceding  month,  when, 
after  exposure  to  cold,  she  was  attacked  with  cough,  and  entirely- 
lost  her  voice.  For  these  symptoms  she  had  been  under  treat- 
ment in  one  of  the  city  dispensaries,  and,  deriving  very  little 
benefifertherefrom,  she  sought  relief  in  hospital. 

Her  appearance  indicated  great  suffering ;  she  was  thin  and 
haggard,  and  her  face  was  pallid,  with  a  tinge  of  lividity.  There 
was  complete  aphonia,  with  orthopncea,  and  loud  stridulous 
breathing,  audible  at  a  considerable  distance  from  the  patient. 
The  slightest  movement  of  her  body,  and  even  the  exposure  of 
her  chest  for  the  purpose  of  examination,  was  immediately  fol- 
lowed by  a  paroxysm  of  coughing,  accompanied  by  copious  ex- 
pectoration of  frothy  mucus.  The  right  radial  pulse  was  108, 
and  weak,  but  regular;  whilst  in  the  left  brachial  and  radial 
arteries  no  pulsation  could  be  detected.  With  a  suspicion  of 
intra-thoracic  tumor  before  my  mind,  I  made  a  careful  examina- 
tion of  the  chest,  which,  owing  to  the  intensity  and  general  dif- 
fusion of  bronchial  stridor,  I  found  it  impossible  to  carry  out  to 
my  entire  satisfaction.  The  only  signs  of  a  positive  kind  which 
could  be  detected  were  slight  dulness  under  both  clavicles,  and 
comparatively  feeble  respiration  in  the  left  infra-clavicular  space. 
On  the  clay  subsequent  to  that  of  admission,  I  tested  the  power 
of  swallowing,  and  found  it  to  be  unaffected. 

On  the  7th,  I  observed  a  marked  contraction  of  the  left  pupil, 
which  continued  in  the  shade.  The  larynx,  examined  with  the 
laryngoscope,  was  found  to  be  structurally  healthy,  and  the  vocal 
chords  were  seen  to  move  normally  in  respiration.  At  my  re- 
quest, Dr.  Hughes  made  a  careful  examination  of  the  patient;  he 
declared  that,  except  contraction  of  the  pupil,  and  suppression  of 
the  radial  pulse  (both  on  the  left  side),  he  could  discover  no 
evidence  of  intra-thoracic  tumor.  Dr.  Hughes  detected  feeble 
pulsation  in  the  left  brachial  artery. 

On  the  8th,  partial  ptosis  likewise  existed  on  the  left  side,  the 
upper  lid  drooping  to  the  level  of  the  equator  oculi.  During  the 
fits  of  spasmodic  dyspnoea  and  cough  which  were  consequent 
upon  the  slightest  movement  or  exposure  of  the  patient,  pus  was 
expectorated  in  large  quantity,  to  the  momentary  relief  of  the 
patient. 
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The  pulse  became  weaker,  the  respiration  more  rapid,  and, 
notwithstanding  that  food  was  taken  in  moderate  quantity,  the 
patient  sank  very  quickly.  She  died  on  the  night  of  the  15th 
in  a  paroxysm  of  dyspnoea. 

On  examination  of  the  body,  both  lungs  were  found  to  be 
emphysematous ;  the  left  being  attached  to  the  chest-wall  by 
recently  effused  lymph  and  its  base  in  the  third  stage  of  pneu- 
monia.   The  larynx  was  healthy.    There  was  a  deposit  of  fat 
upon  the  surface  of  the  heart,  and  the  left  ventricle  contained 
some  decolorized  fibrin.    The  valves  were  all  in  a  normal  con- 
dition. An  aneurism,  of  the  size  and  figure  of  a  large  peach,  had 
sprung  from  the  transverse  portion  of  the  arch  of  the  aorta,  ex- 
tending from  the  arteria  innominata  to  the  origin  of  the  left 
subclavian,  and  pressing  upon  the  latter  vessel  to  the  extent  of 
an  inch  beyond  its  origin.    It  had  arisen  from  the  superior  and 
posterior  wall  of  the  vessel,  passed  backwards  to  the  vertebral 
column,  by  which  it  was  indented,  and  thence  to  the  right  side 
behind  the  trachea,  which  had,  however,  escaped  pressure.  The 
oesophagus  had  been  carried  into  the  right  pleural  cavity  by  the 
advancing  aneurism,  upon  the  surface  of  which  it  was  stretched, 
and  firmly  attached  ;  it  readily  permitted  the  finger  to  pass 
through  its  canal  at  the  seat  of  compression,  and  returned  lower 
down  to  its  normal  position  in  the  posterior  mediastinum.  The 
left  carotid  sprang  from  the  sac,  but  was  not  diminished  in 
calibre;  the  left  subclavian  was  nearly  obliterated  as  far  as  the 
origin  of  the  vertebral  artery.    The  direction  of  the  arch  of  the 
aorta  was  so  altered,  that  the  branches  arising  from  its  transverse 
portion  held  an  antero-posterior  relation  to  one  another.  The 
right  pneumogastric  nerve  was  stretched  upon  the  outer  surface 
of  the  sac,  whilst  the  left  recurrent,  extended  upon  and  inextri- 
cably involved  in  it,  had  been  carried  over  to  the  right  side  of 
the  spinal  column.    The  vertebras  were  not  eroded. 

The  paroxysms  of  dyspnoea  and  stridor,  which  were  manifestly 
of  a  compound  character,  both  laryngeal  and  bronchial,  were  ex- 
plained by  the  state  of  tension  in  which  the  left  recurrent  and 
the  right  pneumogastric  nerves  were  found ;  excitement  of  any 
kind,  by  increasing  the  force  of  the  heart's  action,  must  have 
caused  temporary  expansion  of  the  sac,  and  so  increased  the 
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tension  of  these  nerves.  The  position  of  the  tumor  was  such 
that  the  left  vertebral  ganglion,  and  the  superior  dorsal  portion 
of  the  left  sympathetic  chain,  could  not  have  escaped  being 
crushed  by  it.    Hence,  contraction  of  the  left  pupil,  with  ptosis. 


Fig.  LXXIV. 


Aneurism  of  the  transverse  portion  of  the  arch  of  the  aorta.    Mrs.  L.  I. 

A    Posterior  view  of  aneurism,  with  oesophagus  attached  to,  and  expanded  upon,  it. 
B    Lower  portion  of  oesophagus,  with  plexus  gules. 
C    Descending  thoracic  aorta. 
DD  Pneumogastric  nerves. 

E    Left  recurrent  laryngeal  nerve  at  point  of  incorporation  with  aneurism. 

F    Left  subclavian  artery,  giving  off  vertebral,  and  pressed  upon  by  aneurism. 

G    Left  carotid  artery. 

H    Cervical  portion  of  cesophagus. 

i"     Heart  seen  from  behind,  and  laden  with  fat. 

The  lungs,  in  an  emphysematous  condition,  are  shown  on  either  side. 
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Absence  of  the  physical  signs  of  aneurism  must  be  attributed 
to  the  masking  of  the  tumor  by  emphysematous  lungs.  The 
absence  of  dysphagia,  notwithstanding  the  displacement  and 
flattening  of  the  oesophagus  by  the  sac,  is -worthy  of  special 
notice.  I  believe  this  was  due  to  the  want  of  counter-pressure, 
and  of  ulceration  of  the  gullet  (see  remarks  at  p.  1102). 

The  annexed  engraving,  from  a  drawing  by  the  late  Mr.  Con- 
nolly, represents  a  posterior  view  of  the  parts  after  dissection.* 

Case  CXLI. — Strain  of  Back  and  Chest,  followed  by  Pain  and 
Syncope ;  Dysphonia,  Cyanosis,  and  great  (Edema  of  Upper 
Half  of  Body,  with  Depression  of  Temperature  ;  Feeble  Res- 
piration in  Apex  of  Bight  Lung,  with  Dulness,  Impulse, 
Thrill,  and  Murmur  in  the  same  situation;  Death  by  Coma. 
Autopsy:  (Edema  of  Lungs;  Aneurism  of  Ascending  Aorta 
pressing  upon -Bight  Bronchus,  Bight  Branch  of  Pulmonary 
Artery,  and  Descending  Cava,  and  opening  into  the  latter 
vessel,  thus  forming  an  Arteriovenous  or  Varicose  Aneurism. 

Michael  W.,  a  mason,  of  intemperate  habits,  aged  thirty-three 
years,  was  received  into  hospital  on  October  17th,  1865.  His 
health  had  been  failing  for  the  last  year,  during  which  he  had 
undergone  many  privations;  five  weeks 'prior  to  admittance, 
whilst  lifting  a  heavy  stone  from  the  shoulders  of  a  fellow- 
workman,  he  made  a  false  step,  and  strained  his  back.  He  com- 
plained, at  the  moment,  of  acute  pain  in  the  dorsal  region,  and 
was  compelled  to  relinquish  work  for  some  days.  He  then 
resumed  his  labour,  and  suffered  no  further  inconvenience  till  a 
fortnight  later,  when  he  experienced  a  sudden  faintness,  not 
accompanied  by  pain,  whilst  walking  in  the  street,  and  would 
have  fallen  had  he  not  supported  himself  against  some  fixed 
object.  After  a  few  moments  this  feeling  passed  away,  and  he 
was  able  to  proceed.  About  this  time  I  saw  him  as  an  out- 
patient at  the  hospital ;  he  seemed  to  be  under  the  influence  of 
drink,  was  hoarse,  and  had  cough.  I  did  not  examine  his  chest 
on  this  occasion.  Three  weeks  later  he  presented  himself  again, 
and,  owing  to  the  striking  peculiarity  of  his  .appearance,  was  at 
once  admitted.    The  face,  neck,  and  chest  were  swollen  and 

*  Vide  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  ii.,  part  iii.,  new  series. 
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deeply  cyanosed,  the  face  and  neck  being  of  a  dark  purple  tint, 
as  if  stained  with,  dilute  ink.  The  eyes  were  prominent ;  the  con- 
junctivee  injected  with  venous  blood,  and  the  pupils  contracted. 
The  neck  was  bloated,  so  that  the  sub-maxillary  and  supra- 
clavicular fossse  were  obliterated.  The  cervical  veins  were  dis- 
tended, but  devoid  of  pulsation  or  thrill.  The  superficial  veins 
of  the  chest  and  arms  were  distended  and  tortuous,  and  the 
finger-ends  were  livid.  The  upper  half  of  the  body  was  cold, 
and  the  man  complained  of  constant  chill,  whilst  below  the 
diaphragm  the  surface  was  of  the  normal  colour  and  tempera- 
ture; the  feet  were  warm.  Eespiration  24;  voice  somewhat 
husky  and  muffled;  cough,  with  mucous  expectoration;  pulse 
114,  small,  but  regular,  and  not  visible  ;  tongue  moist  and  livid ; 
bowels  natural ;  no  dysphagia. 

The  chest  was  abnormally  resonant  in  front,  but  less  so  on  the 
right  side  from  the  clavicle  to  the  level  of  the  nipple.  Eespira- 
tion was  puerile  on  the  left  side ;  over  the  lower  portion  of  the 
right  side  it  was  likewise  puerile,  but  above  the  nipple  in  front, 
and  the  middle  of  the  supra-vinous  fossa  behind,  it  was  feeble. 
On  both  sides  mucous  rales  were  audible.    Precordial  dulness 
was  somewhat  extended.    The  heart's  action  was  regular ;  the 
impulse  was  strong,  and  unaccompanied  by  frdmissement ;  the 
apex  pulsated  at  the  xyphoid  cartilage.    At  the  base  of  the 
heart  two  bellows-murmurs  were  audible.   One  of  these,  systolic 
in  rhythm,  harsh  and  loud,  was  transmitted  upwards  through 
the  arch  of  the  aorta,  and  into  the  carotid  arteries ;  it  was  dif- 
fused over  the  entire  chest  anteriorly,  but  was  louder  on  the 
right  than  on  the  left  side,  and  had  its  point  of  maximum  inten- 
sity at  the  third  right  costo-sternal  junction,  where  the  second 
murmur  was  not  audible.    It  was  likewise  heard  in  the  right 
infra-spinous  fossa,  and  was  there  associated  with  systolic  im- 
pulse.    The  second  murmur  was  diastolic  in  rhythm,  rather 
faint,  and  nearly  masked  by  the  former ;  it  replaced  the  second 
cardiac  sound,  and  was  strictly  confined  to  the  lower  portion  of 
the  sternum.  A  feeble  impulse,  at  the  acme  of  forced  expiration, 
was  perceptible  beneath  the  right  clavicle. 

On  the  night  of  the  20th  the  man  was  delirious ;  and,  on  the 
following  day,  nine  leeches  were  applied  at  the  upper  part  of  the 
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sternum;  the  leech-bites  bled  freely,  with  great  relief  to  the 
patient,  and  it  became  necessary  to  arrest  the  haemorrhage  by 
means  of  lunar  caustic. 

On  the  22nd,  the  oedema  had  increased,  and  the  patient  com- 
plained of  great  tightness  in  his  neck ;  the  impulse  beneath  the 
right  clavicle  was  now  accompanied  by  a  feeble  thrill.  An  active 
diuretic  mixture,  including  large  doses  of  acetate  of  potash,  had 
been  hitherto  given. 

On  the  23rd,  owing  to  the  great  increase  of  lividity,  oedema, 
and  venous  tension,  I  deemed  it  necessary  to  take  blood  from 
the  arm;  eight  ounces  were  drawn,  with  great  relief  to  the 
patient.  The  superficial  veins  of  the  left  forearm  were  inflamed 
and  marked  by  red  lines  on  the  24th;  leeches  and  poultices  were 
applied.  Cyanosis  of  the  upper  half  of  the  body  was  now  ex- 
treme, whilst  the  lower  half  retained  its  natural  appearance.  I 
wished  to  have  a  photograph  taken,  but  the  patient's  consent 
could  not  be  obtained. 

On  the  27th,  voice  was  nearly  extinct ;  he  complained  of  an 
overpowering  sense  of  drowsiness,  and  died  soon  afterwards, 
rather  suddenly,  in  a  state  of  coma. 

On  examination  of  the  body,  the  lungs  were  found  to  be  very 
voluminous,  and  engorged  with  blood  and  serum ;  their  specific 
gravity  was  not,  however,  much  altered.  The  pericardium,  which 
was  completely  enfolded  by  the  lungs,  was  much  thickened,  and 
adherent  to  the  heart  throughout.  The  heart  was  of  the  normal 
size  and  consistence ;  the  right  auricle  contained  a  mass  of  dark 
blood-clot ;  the  valves  were  all  healthy. 

The  superior  cava,  at  its  junction  with  the  auricle,  was  flat- 
tened from  before  backwards,  and  its  opposite  walls  were  at- 
tached to  one  another,  leaving  a  minute  passage  into  the  auricle 
at  either  side ;  one  of  these  passages  admitted  the  little  finger, 
.  but  through  the  other  a  probe  only  could  be  introduced. 

The  aorta  was  considerably  dilated,  and  its  lining  membrane 
was  clotted  with  minute  points  of  atheroma.  A  large  opening,  of 
an  ovoid  figure,  one  inch  and  three  quarters  by  one  inch  in  dia- 
meter, extended  across  the  posterior  wall  of  the  aorta,  half  an 
inch  above  the  valves.  The  margins  of  this  opening  were  smooth 
but  irregular;  it  led  into  an  aneurism  as  large  as  a  middle-sized 
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apple.  The  walls  of  the  sac  were  thick  and  smooth,  but  rugous; 
it  contained  some  loose  masses  of  fibrin  and  dark  coagulum. 
The  right  branch  of  the  pulmonary  artery  had  been  pressed 
upon,  and  all  but  closed,  by  the  aneurism,  which  had  likewise, 
by  its  advance  forwards  and  outwards,  compressed  the  descend- 
ing vena  cava,  and,  as  above  stated,  nearly  occluded  that  vessel, 
from  its  entrance  into  the  auricle  to  a  point  half  an  inch  below 
the  junction  of  the  vena  azygos.  The  last  mentioned  vessel  was 
greatly  enlarged.  The  sac  of  the  aneurism  had  communicated 
with  the  vena  cava  by  three  openings,  one  of  which  was  as  large 
as  a  threepenny  piece,  the  others  being  much  smaller.  The  edges 
of  these  openings  were  thin  and  jagged,  and  on  the  venous  side 
each  was  bordered  by  a  deep  red  line.  The  superior  primary 
branch  of  the  right  bronchus  had  been  likewise  compressed  by 
the  aneurism.  Hence,  feeble  respiration  in  the  upper  lobe  of 
the  corresponding  lung.  Dysphonia  was  most  probably  due  to 
oedema  of  the  glottis ;  but  this  cannot  be  positively  affirmed,  as 
permission  could  not  be  obtained  to  examine  any  part  of  the 
body  except  the  chest. 

The  diagnosis  of  aneurism  had  been  made  from  the  following 
facts  and  circumstances :  The  commencement  of  illness  with 
strain,  followed  by  pain  in  the  back,  and  faintness ;  the  evidence 
of  pressure  upon  the  superior  cava  by  a  tumor,  and  the  existence, 
at  the  point  where  such  pressure  must  have  been  exercised,  of 
percussion-dulness,  feeble  respiration,  impulse,  and  thrill.  The 
presence  of  impulse,  also,  in  the  right  scapular  region,  whilst 
the  apex  of  the  heart  pulsated  at  the  xyphoid  cartilage,  proved 
at  once  that  two  distinct  centres  of  pulsation  existed,  and 
that  the  superior  of  these  two  occupied  such  a  position,  and  had 
acquired  such  dimensions,  as  to  afford  a  rational  explanation 
of  the  venous  and  bronchial  obstruction  above  mentioned,  and, 
finally,  the  existence  of  a  harsh  systolic  murmur,  audible  in  its 
greatest  intensity  at  the  second  centre  of  impulse. 
&  The  absence  of  well  marked  impulse,  positive  dulness,  and 
dysphagia,  was  explained  by  the  position  of  the  aneurism  with 
relation  to  the  lungs  and  oesophagus* 

*  Vide  Proceedings  of  the  Pathological  Society  of  Dublin,  vol.  iii.,  part  i.,  p.  4. 
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Case  CXLII. — Haemoptysis,  Dyspnoea,  Huskiness  of  Voice,  Strid- 
ulous  Breathing  and  Cough ;  Tumor,  Yielding  Double  Impulse 
and  Sound,  beneath  Right  Sterno- Clavicular  Articulation; 
Feebleness  of  Bight  Badial  Pidse ;  Tracheal  Bespiraiion  at 
Upper  Portion  of  Sternum  ;  Bronchial  Respiration  in  Right 
Scapular  Region,  and  Feeble  Respiratory  Sound  at  Apex  of 
Left  Lung;  Cheat  Increase  of  Tumor,  and  Dislocation  of 
Clavicle ;  Neuralgic  Pains,  and  subsequently  (Edema  of  Right 
Shoulder  and  Arm,  Right  Side  of  Chest  and  Neck ;  Contrac-  , 
Hon  of  Right  Pupil,  with  Ptosis,  and  Elevation  of  Temperature 
on  Right  Side  ;  Partial  Suppression  of  Respiration  in  Upper 
Portion  of  Left  Lung;  Increased  Dyspnoea  and  Stridor;  Death. 
Autopsy:  Acute  Miliary  Tuberculosis  of  both  Lungs  ;  Heart 
Eypertrophied  and  Fatty;  Large  Fusiform  Aneurism  of  As- 
cending and  Transverse  Portions  of  Arch  of  Aorta,  pressing 
upon  Trachea,  Left  Bronchus,  and  Descending  Ca.va,  Perfora- 
ting Sternum  and  Bibs,  and  becoming  Diffused  beneath  Pec- 
toral Muscles  ;  Sac  containing  detached  Laminated  Fibrin. 

Bernard  B.,  aged  fifty-four  years,  a  labourer,  of  intemperate 
habits,  admitted  into  hospital  in  February,  1875.  Had  bronchitis 
two  years  ago,  and  has  spat  blood.    His  voice  became  husky  five 
weeks  before  admission,  and  a  fortnight  later,  he  noticed  the 
swelling,  to  be  described  presently,  on  the  front  of  his  chest. 
The  following  was  his  state  on  admission:  Voice  somewhat 
husky,  and  respiration  slightly  stridulous  (from  below) ;  there 
was  occasional  dry  cough,  of  a  harsh,  laryngeal,  and  metallic 
character.  Slight  dyspnoea,  with  darting  pains  in  the  right  mam- 
mary region  passing  round  to  the  axilla.    There  was  neither 
engorgement  nor  pulsation  of  the  cervical  veins,  and  no  conges- 
tion of  the  face,  or  fulness  at  the  root  of  the  neck.    Pulse  °84, 
regular,  and  moderately  full,  but  slightly  weaker  in  the  right 
arm  than  in  the  left.    Pulsation  of  carotids  equally  distinct. 
Between  the  second  and  third  costal  cartilages  of  the  right  side, 
and  close  to  the  edge  of  the  sternum,  there  was  a  soft  tumor  of  a 
conical  figure,  dull  on  percussion,  and  tender  to  pressure ;  it  was 
about  two  and  a-half  inches  in  diameter  at  the  base,  and  pro- 
jected about  an  inch  and  a-half  above  the  level  of  the  surround- 
ing surface ;  it  communicated  to  the  hand  a  double  shock  viz  • 
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an  impulse  of  an  expansile  character,  coinciding  with  that  of  the 
heart,  and  preceding  slightly  the  pulse  at  the  wrist ;  and  a  dia- 
stolic impulse  of  arrest.  On  auscultation  it  yielded  two  sounds 
closely  resembling  the  normal  sounds  of  the  heart,  the  first, 
however,  being  somewhat  less  pronounced  than  the  correspond- 
ing cardiac  sound,  and  coinciding  with  the  principal  impulse, 
whilst  the  second  was  sharp  and  accentuated.  There  was  no 
murmur.  Dulness  extended  horizontally  three  inches  to  the 
left  of  the  tumor ;  namely,  to  a  vertical  line  touching  the  clavicle 
one  inch  beyond  its  sternal  extremity ;  on  the  right  side  it  ex- 
tended as  far  as  the  middle  third  of  the  clavicle.  The  manu- 
brium  sterni  was  slightly  prominent,  and  respiration  was  here 
tracheal.  A  few  engorged  cutaneous  veins  were  visible  below  the 
tumor. 

The  pupils  were  normal  and  equal ;  respiration  was  slightly 
accelerated,  and  became  stridulous  after  the  effort  of  sitting  up 
in  bed  ;  respiratory  sounds  were  equal  on  the  opposite  sides  in 
front,  and,  with  the  exception  above  mentioned,  strictly  normal ; 
posteriorly,  respiration  was  slightly  bronchial  in  the  right  scapu- 
lar region ;  no  dysphagia. 

After  he  had  been  a  few  days  in  hospital,  he  complained  of 
fixed  aching  pain  in  the  right  shoulder,  which  subsequently 
extended  up  the  right  side  of  the  neck,  above  the  ear.  This  was 
relieved  by  laudanum  fomentations.  He  was  strictly  confined 
to  the  horizontal  posture ;  was  allowed  Ml  diet,  and  four  ounces 
of  wine.  Two  leeches  were  applied  below  the  tumor,  where  he 
complained  of  sharp  pain  for  one  day,  and  tincture  of  the  per- 
chloride  of  iron  was  given  in  doses  of  nl_xv  thrice  daily.  A 
chamois  pad  was  strapped  down  over  the  tumor,  and  a  sleeping 
draught,  consisting  of  grs.  xv  of  chloral  hydrate,  with  m\x  of 
Battley's  sedative,  in  an  ounce  of  water,  was  given  every  night. 

March  22nd.  The  tumor  has  enlarged  and  advanced  consider- 
ably, tilting  forwards  the  sternal  end  of  the  right  clavicle  and 
the  clavicular  portion  of  sterno-mastoid  muscle ;  it  has  become 
firmer.  Pulse  100,  regular,  and  now  equal.  (See  subjoined  trac- 
ings Figs.  LXXV.  and  LXXVI.)  Pain  in  shoulder  and  neck 
les&s  troublesome.  Acetate  of  lead,  in  gr.  v  doses,  thrice  daily 
was  now  substituted  for  the  iron  previously  given.  Iodide  oi 
potassium  was  subsequently  given,  and  at  a  later  period  phos- 
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phorus  (one-thirtieth  grain,  thrice  daily)  was  made  trial  of  for 
a  week.  The  benefit  derived  was  not  appreciable,  except  from 
the  iodide,  which  relieved  his  pain. 


Fig.  LXXV 
Aneurism  of  arch  of  aorta.    Bernard  B. 
Right  radial ;  pulse  100.    March  18th,  1875. 


Fig.  LXXVI. 
Aneurism  of  arch  of  aorta.    Bernard  B. 
Left  radial ;  pulse  100.    March  18th,  1875. 

April  7th.  Eespiration  all  but  suppressed  in  the  upper 
portion  of  the  left  lung.  Tumor  now  projects  more  than 
two  inches  ;  it  is  elongate  vertically,  appearing  behind  the 
sternal  end  of  the  clavicle,  which  is  dislocated  upwards  and 
forwards,  and  ascending  nearly  to  the  level  of  the  cricoid  carti- 
lage. It  measures  at  the  base  six  inches  by  five,  is  yielding  at 
all  points,  and,  on  the  upper  portion  of  the  anterior  surface,  it 
presents  a  secondary  prominence  of  a  deep  purple  tint  sur- 
rounded by  enlarged  cutaneous  veins.  In  this  situation  the  sac 
seems  to  consist  of  the  integument  only,  and  to  be  on  the  point 
of  giving  way.  A  double  impulse,  now  very  feeble,  and  a  faint 
double  sound  unaccompanied  by  murmur,  are  still  perceptible 
over  the  tumor.  Pulse  not  detectable  on  the  right  side ;  in  the 
left  arm  it  is  108,  irregular,  and  extremely  feeble.  Eespiration 
24,  long-drawn  and  stridulous,  both  with  inspiration  and  expi- 
ration. Contraction  of  the  right  pupil,  with  ptosis  on  the  same 
side;  cedema  of  the  right  arm,  and  of  the  right  side  of  face 
and  neck.  Temperature  in  right  axilla,  99°  F,  in  left  axilla, 
98°  F.  Four  ounces  of  blood  were  drawn  by  venesection,  whilst 
the  circulation  was  arrested  in  the  right  carotid  by  means  of 
finger-pressure;  the  object  of  the  venesection  was,  to  prevent 
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increased  tension  of  the  sac  whilst  an  attempt  was  being  made 
to  effect  coagulation  of  its  contents  by  arresting  the  circulation 
through  it.  This  experiment,  proving  very  irksome  to  the 
patient,  was  discontinued  after  half  an  hour,  a  period  obviously 
insufficient  for  testing  its  utility.  Ice  was  applied  to  the  tumor 
with  the  twofold  object  of  alleviating  local  tenderness  and  pro- 
moting; coag-ulation  in  the  sac. 

8th.  Patient  was  delirious  last  night;  is  slightly  incoherent 
to-day ;  respiration  loudly  stridulous  ;  ptosis  and  contraction  of 
pupil,  with  congestion  of  conjunctiva,  in  right  eye ;  temperature 
in  the  right  external  auditory  canal,  97°  F.,  in  the  left,  93.4° 
Galvano-puncture  was  now  proposed  with  a  view  to  effecting 
coagulation  in  the  sac ;  but  the  patient,  having  been  candidly 
told  in  reply  to  his  inquiry,  that  the  prospect  of  success  from 
the  experiment  was  not  encouraging,  declined  to  submit  to  it. 

9th.  Death  occurred  by  slow  asphyxia  at  9.30  a.m.  to-day, 
respiration  having  been  greatly  embarrassed,  and  attended  with 
loud  stridor  for  some  time  previously. 

The  body  was  examined  on  the  following  day.  The  lungs 
were  studded  throughout  with  disseminated  miliary  tubercle ; 
at  the  apex  of  the  right  lung  there  was  some  thickening  of  the 
pleura,  with  old  adhesion,  but,  with  these  exceptions,  no  trace  of 
disease  existed  in  either  lung.  The  heart  was  somewhat  en- 
larged, and  remarkably  fatty  on  the  surface ;  the  right  ventricle 
was  dilated,  its  wall  was  thinned,  and  in  the  outer  three-fourths 
of  its  thickness,  composed  of  fat ;  the  left  ventricle  was  slightly 
dilated  and  somewhat  thickened ;  the  valves  were  all  healthy. 
The  aortic  orifice  was  normal,  and  its  valves  were  competent. 
The  ascending  portion  of  the  vessel  was  dilated  to  the  size  of  a 
man's  wrist ;  its  walls  were  thick  and  rigid ;  and,  at  the  junction 
of  the  ascending  with  the  transverse  portion  of  the  arch,  an 
aneurism  sprang  from  it,  which  involved  the  entire  transverse 
portion  as  far  as  the  origin  of  the  left  subclavian  artery.  It  was  of 
the  consecutive  false  kind,  had  perforated  the  manubrium  of  the 
sternum,  in  which  an  opening  as  large  as  a  half-crown  piece,  with 
thin,  irregular,  and  spiculated  edges  existed,  and  had  dislocated 
the  clavicle  from  the  sternum.  A  circumscribed  false  aneurism, 
of  the  dimensions  previously  stated,  had  been  formed  in  front  of 
the  chest  beneath  the  pectoral  muscles  and  aponeurosis,  the 
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covering  of  which  had  been  reduced  at  one  point  to  the  integu- 
ment. The  entire  of  the  first  portion  of  the  sternum,  the  inner 
extremity  of  the  right  clavicle  to  the  extent  of  an  inch  and 
a-half,  and  about  an  equal  length  of  the  first  and  second  costal 
cartilages,  which  were  completely  ossified,  projected  into  the 
aneurism,  and  were  denuded  of  periosteum.  The  extremity  of 
the  clavicle,  and  that  of  the  first  rib  with  a  piece  of  the  sternum 
attached,  were  quite  free  within  the  sac.  The  lining  membrane 
of  the  ascending  portion  of  the  aorta  was  of  a  deep  crimson  tint, 
and  studded  with  minute  yellow  specks  of  atheroma.  The  sac 
was  occupied  by  a  firm  and  laminated  shell  of  fibrin  half  an 
inch  thick,  which  formed  at  its  dome  a  ml  de  sac.  This  shell 
had  been  detached  from  the  sac  throughout,  manifestly  by  the 
entrance  of  blood  at  some  point  of  its  circumference,  and  a 
false  aneurism  had  been  subsequently  formed  by  rupture  of 
the  sac  at  its  weakest  point,  under  the  pressure  of  the  blood  so 
infiltrated.  The  cavity  of  the  fibrinous  shell  was  smooth,  and 
was  occupied  by  soft  loose  coagula.  The  origin  of  the  arteria 
innominata  and  left  carotid  were  involved  in  the  aneurism. 
The  superior  vena  cava  was  stretched  upon,  and  incorporated 
with,  the  exterior  of  the  sac  on  the  right  side ;  it  was  greatly 
elongated,  and  its  wall  was,  at  two  points,  reduced  to  the  lining 
membrane  by  the  pressure  of  the  sac.  The  left  wall  of  the  tra- 
chea, immediately  above  its  bifurcation,  had  been  pressed  in- 
wards by  the  aneurism,  which  formed  a  prominence  within  it ; 
the  secondary  branch  of  the  left  bronchus  supplying  the  upper 
lobe  of  the  lung,  had  been  likewise  compressed,  and  was  greatly 
reduced  in  calibre.  The  pneumogastric  and  recurrent  laryngeal 
nerves  of  both  sides  were  much  thickened.  The  branches  of  the 
superficial  cardiac  plexus  were  in  a  similar  condition.  The 
mucous  lining  of  the  larynx  was  highly  cedematous,  the  rirna 
being  nearly  closed  by  the  surrounding  tumefaction.  The  bron- 
chial glands  were  enlarged,  and  of  a  deep  black  colour. 

In  addition  to  the  nine  cases  given  in  detail,  including  Case  69 
(p.  759),  in  each  of  which  a,  post  mortem  examination  of  the  body 
was  made,  I  have  had  under  observation,  but  without  the  ad- 
vantage of  autopsy,  seven  other  cases  of  thoracic  aneurism.  I 
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propose  summarising  these  cases  very  briefly ;  and,  for  sake  of 
uniformity,  I  shall  do  so  with  special  reference  to  the  several 
heads  given  in  Tables  XVI.  and  XVII. 

Case  CXLIII. — William  C,  aged  fifty-four  years,  a  car-driver, 
of  intemperate  habits,  admitted  March  11th,  1868.  Seven  months 
ailing.  General  nutrition  good.  No  history  of  strain  or  injury. 
Aneurism  of  the  transverse  portion  of  the  arch,  yielding  a  single 
and  systolic  impulse  and  two  sounds,  but  no  murmur.  The  di- 
rection of  growth  was  forward,  and  there  was  no  valvular  disease 
or  enlargement  of  the  heart. 

Case  CXLIV. — William  E.,  a  porter,  aged  fifty  years,  and  tem- 
perate, admitted  March  12th,  1868.  Had  been  accustomed  to 
lifting  and  carrying  heavy  weights.  General  nutrition  good. 
Ailing  three  years.  Aneurism  of  arch  of  aorta  at  junction  of 
ascending  and  transverse  portions,  and  projecting  three  inches 
above  the  surface  at  the  upper  right  margin  of  the  sternum.  It 
yielded  a  double  impulse  and  a  double  sound,  but  no  murmur. 
No  valvular  or  other  cardiac  lesion  discoverable.  Paroxysmal 
dyspnoea,  with  loud  stridulous  respiration,  and  harsh  ringing 
cough.  Belief  of  dyspnoea  and  cough  from  gr.  x  doses  of  the 
bromide  of  ammonium,  and  of  pain  in  tumor  from  repeated 
application  of  ice. 

Case  CXLV. — Benjamin  W.,  a  porter,  had  served  three  years 
in  the  army,  temperate,  and  well  nourished,  accustomed  to  lift 
heavy  weights.  Ten  months  ailing.  Aneurism  of  descending 
portion  of  arch,  pressing  upon  left  bronchus.  No  aneurismal 
impulse,  sound,  or  murmur.  Suppression  of  breathing  in  left 
lung ;  haemoptysis  ;  stridulous  respiration ;  metallic  cough,  and 
recurrent  paroxysmal  dyspnoea  with  loss  of  consciousness.  Death 
by  asphyxia.  Examination  of  body  not  permitted.  Copious 
discharge  of  blood  from  the  mouth  and  nostrils  after  death. 

Case  CXLVI. — Mrs.  C,  aged  thirty-five  years,  a  farmer's  wife, 
admitted  May  11th,  1872.  Illness  commenced  suddenly  and 
without  assignable  cause  four  months  previously,  with  sharp 
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pain  in  left  axilla,  which  was  followed  by  numbness  of  left  arm, 
of  a  week's  duration.  Aneurism  engaging  left  extremity  of 
transverse  portion  of  arch  of  aorta,  projecting  on  left  side  of 
chest,  from  second  to  fourth  intercostal  space,  close  to  sternum, 
and  yielding  a  double  impulse  and  double  sound,  with  systolic 
murmur.  Sharp  shooting  pains  in  left  side  of  chest,  left  shoulder 
and  arm,  as  far  as  elbow.  Feeble  respiration  in  left  lung,  and 
elevation  of  temperature,  with  local  perspiration  on  left  side. 
Double  sound,  without  murmur,  in  left  scapular  region.  Post- 
ponement of  radial  pulse.  Mitral  inadequacy.  Pain  relieved . 
by  leeching,  and  great  benefit  from  ll\xv  doses  of  tinct.  of  the 
perchloride  of  iron. 

Case  CXLVII.— John  P.,  a  farmer  of  intemperate  habits,  aged 
forty-two  years,  was  received  into  hospital,  July  13th,  1872. 
Five  years  previously  he  was  thrown  from  a  great  height,  and 
his  chest  came  in  collision  with  a  stake.  An  aneurism  of  as- 
cending aorta,  projecting  at  right  sterno-clavicular  articulation, 
and  yielding  a  systolic  impulse  and  double  murmur.  Inade- 
quacy of  the  aortic  valves  (relative  ?)  and  hypertrophy  and  di- 
latation of  the  left  ventricle ;  severe  shooting  pain  in  right  side 
of  chest  and  neck,  and  right  arm,  relieved  by  hypodermic  in- 
jection of  morphia ;  much  benefit  from  TT(_x  doses  of  tincture  of 
the  perchloride  of  iron. 

Case  CXLVIII. — Mr.  William  B.,  an  accountant,  aged 
forty-five  years,  temperate,  was  brought  to  me  by  Dr.  Brady, 
in  June,  1873  ;  nutrition  satisfactory ;  no  definite  history  of 
commencement  of  illness.  Aneurism  of  ascending  aorta,  touch- 
ing anterior  wall  of  chest  at  right  margin  of  sternum  and  level 
of  third  costal  cartilage,  within  a  space  equal  to  a  crown-piece 
in  diameter,  and  yielding  a  systolic  impulse  and  a  double  sound, 
without  murmur.  Great  venous  turgescence  of  face  and  neck. 
Paroxysmal  dyspnoea  with  stridor,  and  increased  venous  dis- 
tention produced  by  the  slightest  exertion;  haemoptysis.  For- 
ward growth  of  tumor.  No  valvular  disease,  or  enlargement 
of  heart.  I  again  saw  this  gentleman  with  Dr.  Hudson,  on  the 
7th  of  June,  1875.    He  had  had,  in  the  interim,  several  attacks 
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of  paroxysmal  dyspnoea,  accompanied  by  stridor,  tumultuous 
action  of  the  heart,  and  failing  pulse.  He  had  also  repeatedly 
spat  blood.  The  superficial  veins  of  the  chest  and  epigastrium 
were  now  enlarged  and  varicose.  The  jugular  veins  were  like- 
wise distended,  and  the  face  somewhat  congested,  but  cyanosis 
had  disappeared.  Eespiratory  movement  was  defective  on  both 
sides  of  the  chest,  and  respiratory  sound  less  strong  on  the  right 
than  on  the  left  side ;  there  was  persistent  dyspnoea,  and  res- 
piration was  accompanied  by  stridor.  The  voice  was  slightly 
husky.  Percussion-sound  was  now  clear  on  both  sides  of  the 
chest,  and  an  impulse,  with  a  double  sound,  was  perceptible  in 
the  right  interscapular  space,  and  at  a  corresponding  point  in 
front.  The  lower  half  of  the  body  was  quite  free  from  conges- 
tion. To  inhale  TT\_v  of  the  nitrite  of  amyl  for  relief  of  paroxys- 
mal dyspnoea,  and  have  counter-irritation  kept  up  on  the  right 
side  of  the  chest.* 


Case  CXLIX. — George  D.,  a  labourer,  aged  forty-four  years, 
of  temperate  habits,  was  admitted  into  the  Mater  Misericordise 
Hospital  in  December,  1873,  and  again  on  the  9th  of  January, 


Fig.  LXXVII. 


Aneurism  of  arch  of  aorta.    George  D. 
Pulse  96.    January,  1874. 

1874,  under  my  colleague,  Dr.  Hughes,  by  whose  kind  permis- 
sion I  was  enabled  to  examine  the  patient  and  make  notes  of 
the  case.  Illness  commenced  without  definite  cause  three  years 
previously.  Pains  in  left  side  of  chest,  between  scapulas,  and 
extending  up  the  neck ;  fulness  of  left  cervical  veins ;  dimin- 
ished respiration  in  left  lung,  and  numbness  of  left  arm.  Hae- 
moptysis, aphonia,  and  dysphagia.  Aneurism  projecting  beneath 

*  Mr.  W.  B.  died  in  a  paroxysm  of  dyspnoea  while  this  sheet  was  going  through 
the  press.  The  body  was  examined  by  Dr.  Nixon,  in  presence  of  Dr.  Brady,  Mr. 
Brady,  and  myself.  A  large  true  aneurism,  of  tubular  figure,  and  quite  empty,  was 
found  to  engage  the  entire  of  the  ascending  portion  of  the  arch  of  the  aorta. 
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sternal  extremity  of  left  clavicle,  characterized  by  a  double  im- 
pulse, and  likewise  two  sounds,  the  latter  of  which  was  sharp 
and  accentuated.  The  sounds  were  audible  on  both  sides  pos- 
teriorly. No  evidence  of  cardiac  disease.  The  annexed  tracing 
of  the  radial  pulse,  which  was  abrupt,  but  regular,  equal  in  the 
two  arms,  and  96  in  the  minute,  was  taken  by  Dr.  Nixon.  It 
indicates  rigidity  of  the  arteries  without  hypertrophy  of  the  left 
ventricle. 

Case  CL. — Through  the  courtesy  of  my  colleague  Dr.  Nixon, 
I  have  been  favoured  with  the  opportunity  of  observing  and 
repeatedly  examining  a  remarkable  case  of  thoracic  aneurism, 
which  was  admitted  into  hospital  under  his  care,  in  January, 
1875.  The  patient,  a  man  aged  forty-one  years,  and  intempe- 
rate, had  been  attacked,  two  years  previously,  with  pain  shooting- 
out  at  the  left  scapula,  and  extending  round  the  chest  and  into 
the  abdomen.  He  had  subsequently  repeated  paroxysmal  sei- 
zures of  this  character.  During  one  of  these  attacks,  and  seven 
days  before  admittance,  the  left  side  of  the  chest  became  promi- 
nent, and  ninety-six  hours  later,  a  large  tumor  appeared  in  the 
left  scapular  region.  When  first  examined  in  hospital,  this 
tumor  occupied  the  situation  of  the  scapula,  which  had  been 
displaced  backwards  and  outwards.  It  was  hemispherical  in 
figure,  hypertemic  on  the  surface,  and  extended  from  the  level 
of  the  second  to  the  eighth  dorsal  vertebra,  being  fourteen 
inches  in  the  vertical  and  nine  in  the  transverse  diameter.  It 
yielded  a  single  systolic  impulse  and  a  double  sound.  Pulsa- 
tion subsequently  became  visible  in  the  left  supra-mammary 
region,  and  here  respiratory  sounds  were  absent,  though  elsewhere 
normal.  He  had  been,  suffering  from  bronchitis,  with  huskiness 
of  voice  and  cough,  which  gradually  improved  as  the  tumor  pro- 
jected behind,  and  ultimately  disappeared.  No  dysphagia,  or 
laryngeal  phenomena.  Precordial  dulness  was  extended.  A 
double  murmur  existed  at  apex,with  clicking  perceptible  to  the 
hand,  and  accompanied  by  pain  and  epigastric  tenderness.  These 
phenomena,  which  were  due  to  intercurrent  pericarditis,  gradually 
disappeared.  On  the  day  after  admittance,  a  slight  prominence 
appeared  beneath  the  sternal  end  of  the  right  clavicle,  and  here, 
percussion-dulness  existed  over  an  area  three  inches  in  dia- 
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meter.  This  prominence  yielded  a  systolic  impulse  and  a  rough 
systolic  murmur,  the  latter  of  which  was  transmitted  into  the 
transverse  portion  of  the  aorta.  The  second  sound  was  accen- 
tuated in  the  situation  of  the  subclavicular  prominence,  and,  as 
the  stethoscope  was  moved  from  this  point  towards  the  heart, 
the  murmur  gradually  faded  away. 

On  the  27th  of  February,  respiration  was  tranquil,  and  the 
cardiac  phenomena  were  normal.  Half  a  grain  of  morphia  was 
given  every  third  hour  to  relieve  pain,  with  complete  success. 
This  man  remained  in  hospital  for  several  months,  during  which 
he  was  strictly  confined  to  bed.  He  was  supported  in  the  semi- 
recumbent  posture  during  the  day.  His  diet  was  generous,  but 
the  allowance  of  liquid  was  limited.  The  tumor  became  solid, 
and  the  aneurismal  sounds  inaudible,  but  the  impulse  remained. 
The  man's  general  health  was  much  improved.  He  became  im- 
patient of  further  restraint,  and  left  hospital  unexpectedly  in  the 
end  of  May. 


Fig.  LXXVIII. 
Tracing  of  posterior  aneurism.    Peter  S.    Pulse  84. 
February  20th,  1875. 

The  above  tracing  from  the  posterior  aneurism  was  taken  by 
Dr.  Nixon,  and  kindly  placed  at  my  disposal. 


Aneurism  of  the  Abdominal  Aorta  occurs  most  frequently  in 
middle  age,  and  is  usually  traceable  to  a  definite  accident,  such 
as  a  strain  in  lifting  a  heavy  weight,  or  a  blow  upon  the  abdo- 
men or  back.  It  is  more  common  in  the  male  than  in  the' 
female  sex.  The  earliest  age  at  which  it  occurred  amongst  the 
cases  given  in  Table  XVII.  was  eighteen  years,  and  the  latest, 
fifty  years ;  and,  of  the  16  cases  epitomized  in  that  Table,  only 
1  was  in  the  person  of  a  female. 

Of  the  59  cases  collected  by  Dr.  Crisp,  the  ages  ranged  from 
twenty  to  sixty  years  (33  being  under  forty  years),  and  of  this 
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number  only  8  were  females.*  Since  the  publication  of  Crisp's 
work  (1847),  seven  additional  cases  in  the  female  have  been 
adduced  from  British  medical  records  by  Dr.  A.  W.  Foot,  in- 
cluding one  published  by  himself,  f  Most  probably,  however, 
the  ratio,  as  between  the  sexes,  has  not  been  much  if  at  all 
deranged  within  the  period  mentioned. 

The  abdominal  aorta,  in  any  part  of  its  course,  may  be  the  seat 
of  aneurism.  The  upper  portion  of  the  vessel,  between  the  open- 
ing in  the  diaphragm  and  the  origin  of  the  superior  mesenteric 
artery,  is,  however,  its  most  frequent  point  of  origin.  Out  of  177 
cases  of  aneurism  of  the  abdominal  aorta  analyzed  by  Dr.  Sibson, 
the  portion  of  the  vessel  at  or  near  the  cceliac  axis  was  the  seat 
of  the  disease  in  131  instances.J  The  vicinity  of  the  cceliac  axis 
may  be  regarded  as  the  point  of  election.  Hence,  the  solar  plexus 
is  usually  involved  in,  or  stretched  upon,  the  tumor,  a  circum- 
stance to  which  is  clue  the  excruciating  pain,  radiating  through 
the  abdominal  viscera,  by  which  aneurism  in  this  situation  is 
distinguished.  When  situated  lower  in  the  abdomen,  the  aneu- 
rism is  attended  with  less  urgent  symptoms,  and  is  less  obscure. 

Abdominal  aneurism  is  usually  of  the  false  variety,  and,  as 
contrasted  with  thoracic  aneurism,  is  less  frequently  associated 
with  extensive  atheroma  of  the  aorta,  and  with  fatty  or  other 
structural  disease  of  the  heart.  It  is  likewise  unaccompanied  by 
fever,  and,  with  the  exception  of  pain,  by  less  formidable  symp- 
toms, and  it  rarely  proves  fatal  by  excentric  pressure.  The  ex- 
ceptions are,  death  by  exhaustion  from  excessive  pain  produced 
by  nerve-pressure  or  by  inanition ;  from  obstruction  of  the  oeso- 
phagus, the  pylorus,  or  the  thoracic  duct. 

The  symptoms  of  abdominal  aneurism  may  be  now  discussed 
in  detail ;  and  first,  those  which  characterize  the  disease  origina- 
ting in  the  aorta. 

Pain  is  the  most  frequent,  the  most  urgent,  and  usually,  the 
first  symptom.  It  is  of  two  kinds,  as  pointed  out  by  Dr.  Law,§ 
both  of  which,  however,  are  not  necessarily  associated  in  the  same 
case.    The  usual  pain,  and  that  which  constitutes  the  earliest 

*  Structure,  Diseases,  and  Injuries  of  the  Blood  Vessels,  p.  161. 

t  Dublin  Quarterly  Journal  of  Medical  Science,  vol.  li.,  February,  1871. 

X  Medical  Anatomy,  pp.  57,  58. 

§  Dublin  Journal  of  Medical  Science,  vol.  xxi.,  1842,  and  vol.  xxv.,  1844. 
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and  the  most  prominent  symptom  of  the  disease,  is  character- 
ized by  sudden  accessions  of  the  most  extreme  severity,  closely 
resembling  the  paroxysms  of  painter's  colic.  It  radiates  from 
the  epigastrium,  through  the  abdomen,  into  the  pelvis,  back,  and 
lower  portion  of  the  chest ;  and  then,  after  an  indefinite  period, 
usually  not  exceeding  a  few  hours,  quite  as  suddenly  ceases,  and 
leaves  the  patient  exhausted,  but  free  from  actual  suffering. 
There  is,  during  the  intervals,  a  total  absence  of  febrile  excite- 
ment or  constitutional  disturbance.  Accessions  of  this  character 
are  usually  determined  by  causes  which  produce  excitement  of 
the  circulation,  and  increase  of  vascular  pressure.  Hence,  exer- 
cise or  emotion,  a  full  meal,  copious  imbibition  of  liquids,  or  the 
use  of  stimulating  food  or  drink,  is  the  ordinary  cause  of  an 
attack.  One  of  the  first  recorded  cases  in  which  pain  of  this 
violent  and  paroxysmal  character  was  associated  with  aneurism 
of  the  abdominal  aorta,  was  observed  by  Bertin  in  1805*  But 
the  most  striking  example  of  this  kind  on  record  is  the  well 
known  case  published  by  Dr.  Beatty.f 

The  most  urgent  pain  of  this'  character,  is  associated  with 
aneurism  of  the  portion  of  the  aorta  embraced  by  the  crura  of 
the  diaphragm,  and  has  reference  rather  to  the  tension  produced 
by  the  tumor  than  to  the  direction  of  its  growth.  In  this  situa- 
tion, the  great  splanchnic  nerves  are  exposed  to  compression, 
and  in  a  degree  proportionate  to  that  in  which  the  aneurism  is 
restrained  in  its  forward  and  lateral  expansion.  The  constituent 
branches  of  the  solar  plexus,  stretched  between  the  semi-lunar 
ganglia  and  the  coeliac  axis,  are  likewise  exposed  to  tension  from 
an  aneurism  of  the  aorta  immediately  below  the  diaphragm. 
Hence,  paroxysms  of  pain  radiating  through  the  abdominal  vis- 
cera, with  spasm  of  the  abdominal  muscles,  and  temporary  infla- 
tion' of  the  bowels,  so  often  witnessed.  This  pain  may  be 
reflected  in  the  course  of  the  ureter,  to  the  testicle  or  groin,  and 
be  readily  mistaken  for  that  produced  by  the  passage  of  a  renal 
calculus.  From  this,  however,  it  may  be  distinguished  by  the 
absence  of  hasmaturia. 

The  second  kind  of  pain  above  referred  to  is  dull  and  boring 
in  character,  localized,  and  continuous.    It  is  associated  with 

*  Opus  citat.,  p.  115,  observation  42. 

t  Dublin  Hospital  Reports,  vol.  vi.,  1830. 
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tenderness  at  a  corresponding  point  of  the  spinal  column  behind, 
and  is  all  but  pathognomonic  of  erosion  of  the  vertebrae.  Not 
unfrequently  connected  with  this,  is  a  "  nipping "  pain  in  the 
course  of  the  intercostal  nerves*     The  probability  of  spinal 
hyperassthesia,  especially  in  the  female,  and  the  vague  and 
anomalous  character  of  the  pain,  which  must  be  accepted  on  the 
patient's  representation,  diminish  in  some  degree  the  value  of 
this  symptom.    If,  however,  the  pain  be  aggravated  by  stooping, 
or  by  stamping ;  by  jumping  from  a  height,  or  by  rotating  the 
body  whilst  standing  upon  one  leg,  it  may  be  regarded,  if  asso- 
ciated with  the  symptoms  and  signs  of  aneurism,  as  indicating 
_  erosion  of  the  vertebrae.    In  many  cases,  relief  from  this  pain  is 
obtained  only  in  the  prone  or  stooping  posture,  and  the  patient 
instinctively  lies  upon  his  face  or  leans  forward,  with  his  elbows 
or  his  head  supported  in  front.    Abdominal  aneurism  located 
beneath  the  crura  of  the  diaphragm  is  rarely  unattended  by  ero- 
sion of  the  vertebral  column.   With  this  exception,  Laennec  was 
right  in  asserting  that  the  vertebrae  were  less  frequently  eroded 
by  an  abdominal  than  by  a  thoracic  aneurism,  owing  to  the 
"  free  surroundings  "  of  the  former.-f- 

J aunclice  may  result  from  pressure  upon  the  biliary  ducts,  or 
venous  congestion  of  the  lower  half  of  the  body,  from  compression 
of  the  inferior  cava.  The  former  of  these  symptoms  is,  however, 
more  frequently  associated  with  aneurism  of  the  superior  mesen- 
teric artery  than  of  the  aorta.  Amongst  the  rare  symptoms  of 
abdominal  aneurism,  whether  of  the  aorta  or  one  of  its  branches, 
obstruction  of  the  oesophagus  below  the  diaphragm  by  the  pres- 
sure of  the  tumor  ;J  nausea  and  vomiting,  from  pressure  upon 
the  pylorus  ;  forward  displacement  of  the  liver,  and  upward  dis- 
placement of  the  heart  may  be  mentioned. 

The  pulse  rarely  exhibits  any  special  characters  in  connexion 
with  abdominal  aneurism.  It  may,  however,  be  intermittent,  di- 
crotic, hyperdicrotic,  or,  as  pointed  out  by  Dr.  W.  Wade,  even 
tncrotic;  the  secondary  wave  exceeding  the  first  in  altitude.§ 

*  Vide  a  case  by  Dr.  Law,  Dublin  Journal,  vol.  xxii.,  p.  388. 
t  Opus  citat.,  torn.  ii. 

X  Tide  a  case  by  Sir  D.  Corrigan,  Dublin  Journal  of  Medical  Science,  vol.  ii. 
January,  1833. 

§  British  Medical  Jowrnal,  January  4th,  1868. 

76 


1202 


DISEASES  OF  THE  AOltTA. 


I  believe  that  tricrotism  can  exist  only  in  connexion  with  an 
aneurism  of  large  capacity,  the  secondary  and  major  wave  being 
due  to  reflux  from  the  sac,  the  walls  of  which,  by  their  reaction, 
force  a  large  volume  of  blood  back  into  the  aorta  after  arterial 
systole. 

The  physical  signs  consist  in  impulse,  dulness,  sound,  thrill, 
and  murmur.  The  impulse  of  abdominal  aneurism  is  single, 
systolic,  and  heaving.  It  may  be  mistaken  for  strong  pulsation 
of  the  aorta  from  (a)  spansemia,  (b)  previous  haemorrhage,  (c) 
hysteria,  (d)  acute  dyspepsia,  (e)  menstrual  excitement,  (/)  the 
quickening  of  pregnancy,  and  (g)  intestinal  or  peritoneal  inflam- 
mation. It  is  still  more  likely  to  be  confounded  with  an  im- 
pulse communicated  to  a  tumor  overlying  the  aorta. 

For  the  purpose  of  arriving  at  a  positive  diagnosis,  the  patient 
should  be  placed  in  the  recumbent  posture,  the  anterior  abdo- 
minal muscles  being  relaxed  to  the  uttermost  by  flexing  the  hip 
and  knee  joints.  The  seat  of  pulsation  should  be  then  carefully 
explored,  by  means  of  the  fingers  and  thumb  placed  on  opposite 
sides  of  the  aorta,  the  dimensions  of  which,  and  the  extent  of  its 
pulsation,  may  be  determined  by  this  expedient.  If  the  aorta  be 
found  of  uniform  diameter  throughout,  and  to  pulsate  equally 
over  its  entire  length,  aneurism  will  be  virtually  excluded.  It 
may  be  necessary  to  administer  chloroform  for  the  purpose  of 
producing  complete  relaxation  of  the  muscles.  In  cases  of  sim- 
ple pulsation  of  the  aorta,  vascular  excitement  will  be  found  to 
extend  to  the  iliac  and  femoral  arteries,  whereas,  the  pulsation  of 
aneurism  is  strictly  local ;  and,  finally,  under  chloroform  or  other 
anaesthetic,  the  former  will  subside,  the  latter  will  not.  Sympa- 
thetic excitement  of  the  aorta,  from  inflammatory  irritation  of 
the  bowels  or  peritoneum,  will  be  characterized  by  dysenteric 
symptoms,  or  acute  sensibility  to  touch,  and  by  rise  of  tempera- 
ture as  determined  by  the  thermometer. 

The  distinction  between  communicated  pulsation,  and  that 
of  an  aneurism,  which  is  often  attended  with  great  difficulty, 
will  be  more  conveniently  considered  after  the  physical  signs  of 
aneurism  have  been  fully  discussed. 

An  aneurism  of  the  abdominal  aorta  most  frequently  spring? 
from  the  anterior  wall  of  the  vessel.  When  situate,  as  it  usually 
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is,  in  the  epigastrium,  it  projects  to  the  left  of  the  middle  line  in 
most  instances,  and,  in  the  progress  of  growth,  has  a  tendency  to 
descend.    When  discoverable  by  palpation,  it  presents  in  most 
cases  the  character  of  a  smooth,  elastic,  and  pulsating  tumor, 
communicating  to  the  hand  alternate  movements  of  lifting,  com- 
bined with  uniform  expansion  and  progressive  tension,  and  of 
subsidence  with  relaxation.    The  pulsation  is  almost  invariably 
single,  and  slightly  posterior  in  time  to  that  of  the  heart  and  the 
carotid  arteries,  but  synchronous  with  the  radial  pulse  ;*  it  is 
occasionally  accompanied  by  thrill.    Pressure  upon  the  aorta 
below  the  tumor  will  increase  the  force  of  impulse,  diminish  or 
abolish  the  thrill,  and  arrest  the  collapse.  In  a  case  of  thoracico- 
abdominal  aneurism  mentioned  by  Stokes,  in  which  the  heart 
had  been  displaced  upwards  and  to  the  right  by  the  pressure  of 
the  tumor,  the  latter  yielded  a  double  pulsation  and  sound,  both 
probably  communicated  from  the  heart,  f  In  a  few  instances 
the  tumor  has  been  hard,  rugged,  and  non- expansile,  the  sac 
having  been  uneven  on  the  surface,  and  lined  by  solid  laminated 
fibrin.*    It  may  yield  no  pulsation  whatever,  even  though  con- 
taining fluid  blood,  a  circumstance  which  Pirogoff  would  at- 
tribute to  the  impaction  of  a  solid  clot  in  the  mouth  of  an  aneu- 
rism with  a  narrow  aperture,  or  to  the  compression  of  the  vessel 
by  the  aneurism  itself,  on  the  proximal  side  of  the  sac.§ 

The  evidence  elicited  by  percussion  is  less  conclusive  in  regard 
to  abdominal  than  thoracic  aneurism.  This  is  due  to  the  deep 
situation  of  the  tumor,  with  the  intervention  of  the  stomach  or 
intestines  in  front,  and  to  the  presence  of  the  mass  of  lumbar 
muscles  behind.  If,  however,  the  anterior  muscles  be  relaxed, 
and  the  stomach  and  intestines  free  from  flatus,  percussion  of  the 
tumor  will  elicit  absolute  clulness. 

Single  or  double  sound,  as  distinguished  from  murmur,  is 
rarely  heard  in  front  in  connexion  with  abdominal  aneurism. 
It  did  not  exist  in  any  of  the  cases  comprised  in  Table  XVII. 

*  Vide  Case  137. 
t  Opus  citat.,  p.  618. 

t  jide  a  case  by  Dr.  James  Little,  Dublin  Journal  of  Medical  Science,  October 

inl  \S°  a        by       Jame9  S>  H"gheS'  Medical  Prm  and  Circular,  September 
lUth,  1873. 

§  Quoted  by  Holmes,  St.  George's  Hospital  Reports,  1875. 
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Though  not  audible  in  front,  sound,  usually  double,  is  occasion- 
ally heard  over  a  limited  portion  of  the  dorsal  or  lumbar  spine. 
When  so  limited,  and  associated  with  other  evidence  of  aneurism, 
it  is  of  the  utmost  diagnostic  value. 

Thrill  is  a  rare  phenomenon  in  abdominal  aneurism.  When 
present,  it  coincides  with  the  impulse,  and  is  due  to  vibration  of 
the  walls  of  the  sac.  Murmur  is,  next  to  impulse,  the  sign  most 
frequently  connected  with  aneurism  of  the  abdominal  aorta.  It 
is  single,  postsystolic,  and  prolonged,  and  in  quality  soft  and 
blowing.  It  is  not  propagated  in  the  course  of  the  aorta.  If 
the  aneurism  arise  from  the  anterior  wall  of  the  vessel,  the  mur- 
mur may  be  audible  only  in  front ;  and  if,  from  its  posterior  wall, 
it  may  be  heard  only  at  a  corresponding  point  in  the  back. 
When  the  aneurism  is  large,  presenting  a  perceptible  tumor  in 
front,  and  pressing  at  the  same  time  upon  the  vertebral  column, 
the  murmur  will  most  probably  be  heard  both  in  front  and 
behind.  It  occasionally  happens  that,  whilst  a  murmur  is  audi- 
ble in  the  epigastric  or  umbilical  region,  a  single  or  double 
sound,  without  murmur,  is  heard  over  the  corresponding  portion 
of  the  vertebral  column.  A  few  cases  are  on  record  in  which  an 
aneurism  of  the  abdominal  aorta  has  yielded  a  double  murmur. 
One  such  has  been  published  by  Dr.  Alexander  Fleming;  in  this 
case  a  systolic  and  diastolic  murmur  were  audible  at  the  epigas- 
trium, and  a  systolic  murmur  with  two  sounds  in  the  left  loin* 
Dr.  Willoughby  Wade  has  also  published  a  case  in  which  a  double 
murmur  was  associated  with  a  single  impulse.f  The  quality  of 
the  murmur  is  sometimes  sharp  or  musical,  or  it  may  be  shrill  in 
one  portion  of  the  tumor,  and  blowing  in  another.  It  is  occasion- 
ally of  an  intensely  buzzing  character,  the  sac  being  lax  and  de- 
void of  coagulum,  and  therefore  capable  of  strong  vibration.J 

The  murmur  of  abdominal  aneurism  is  singularly  influenced 
by  posture.  As  first  noticed  by  Sir  Dominic  Corrigan,  it  is  sus- 
pended when  the  patient  assumes  the  erect  posture ;  an  effect 
which  he  attributes  to  tension  of  the  sac  by  the  weight  of  the 

*  An  Inquiry  into  the  Physiological  and  Medicinal  Properties  of  the  Aconitum 
Napellus,  1845. 

+  British  Medical  Journal,  January  4th,  1868. 

%  Vide  a  case  by  Dr.  Koberts  Archer,  Irish  Hospital  Gazette,  January  1st,  1875. 
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column  of  blood  above  it.  He  adds,  however,  that  murmur  will 
not  exist,  even  in  the  recumbent  posture,  when  the  sac  is  lined 
by  thick  layers  of  fibrin,  and  therefore  incapable  of  reacting 
upon  its  contents.*  Cessation  in  the  erect  posture  is  an  all  but 
invariable  characteristic  of  this  murmur,  and  the  theory  pro- 
pounded by  Sir  D.  Corrigan  in  explanation  of  it,  is  most  prob- 
ably correct.  In  a  few  recorded  cases,  however,  murmur  has 
been  heard  both  in  the  recumbent  and  the  erect  posture ;  and  in 
a  case  of  large  abdominal  aneurism  recently  published  by  Staff- 
Surgeon  Adsetts,  a  loud  murmur  was  heard  in  the  erect  posture, 
which  ceased  when  the  patient  lay  down.*}-  These  anomalies 
have  reference,  most  probably,  to  special  conditions  of  the  sac 
and  its  contents,  upon  which,  in  the  present  state  of  knowledge, 
it  would  serve  no  useful  purpose  to  speculate.  • 

Abdominal  aneurism  may  be  latent  in  regard  to  physical 
signs,  whilst  associated  with  severe  paroxysmal  pains,  eminently 
suggestive  of  aneurism.j  In  such  cases  a  positive  diagnosis  can- 
not be  made,  and  an  aneurism  of  small  or  medium  size,  arising 
from  the  posterior  wall  of  the  aorta,  will  be  found  to  have  eroded 
the  vertebral  column. 

True  aneurism  of  the  abdominal  aorta,  which  is  of  extreme 
rarity,  may  be  unattended  by  either  signs  or  special  symptoms. 
A  case  of  true  aneurism  of  the  aorta,  above  the  bifurcation,  of 
the  size  and  shape  of  a  pear,  in  which  no  tumor  could  be  detected 
and  no  pain  or  tenderness  existed,  has  been  published  by  Dr. 
Arthur  W.  Foot.  Eupture  of  the  sac  was  announced  by  sudden 
aching  pain  in  the  left  iliac  region,  with  cramps  and  pain  in  the 
lower  extremity,  followed  by  the  appearance  of  a  large  and 
rugged  tumor  in  the  left  iliac,  lumbar,  and  hypochondriac  re- 
gions. Copious  haemorrhage  had  taken  place  behind  the  perito- 
neum^ 

The  diagnosis  of  aneurism  of  the  abdominal  aorta  may  be  now 
briefly  considered,  with  reference  to  the  preceding  symptoms  and 
signs  viewed  in  the  concrete. 

*  Lancet,  April  11th,  1829,  and  Dublin  Journal  of  Medical  Science,  vol.  ii.,  Janu- 
ary 1st,  1833.  ' 

t  Irish  Hospital  Gazette,  April  15th,  1874. 

t  Vide  a  case  by  Dr.  Holmes,  St.  George's  Hospital  Reports,  1875,  p.  191. 
§  Dublin  Quarterly  Journal  of  Medical  Science,  vol.  li. 
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It  is  most  frequently  presented  as  a  smooth  pulsating  tumor 
in  the  epigastrium  and  to  the  left  of  the  mesial  line,  exhibiting  a 
downward  growth,  and  not  movable  by  manual  pressure,  or  by- 
forced  inspiration.  The  symptoms  most  frequently  exhibited  are, 
pain  of  the  twofold  character  previously  described,  and  local 
tenderness;  whilst  the  usual  physical  signs  are,  a  single  im- 
pulse accompanied  by  a  soft  and  prolonged  bellows-murmur,  both 
slightly  posterior  in  time  to  the  impulse  and  the  first  sound 
of  the  heart.  In  exceptional  instances  a  second  murmur,  and 
still  more  rarely,  a  second  impulse  of  diastolic  or  postdiastolic 
rhythm,  has  been  detected.  In  the  back,  a  single  or  double 
sound,  without  impulse  or  murmur,  are  the  signs  usually  exhi- 
bited. But  a  single  impulse  and  a  single  murmur  of  postsystolic  I 
rhythm,  the  latter  usually  associated  with  a  double  sound,  and 
not  necessarily  identical  in  tone  or  quality  with  the  correspond- 
ing murmur  at  the  epigastrium,  are  in  many  cases  discoverable 
over  a  limited  portion  of  the  vertebral  column.  In  a  case  men- 
tioned by  Dr.  Stokes,  the  patient  experienced  relief  from  pain 
when  he  lay  on  either  side,  whilst  the  tumor  and  the  impulse 
became  imperceptible ;  when  he  turned  upon  his  back,  he  was 
immediately  again  attacked  with  pain,  the  tumor  and  the  im- 
pulse at  the  same  time  gradually  returning* 

The  murmurs,  both  epigastric  and  dorsal,  are  all  but  invariably 
suspended  in  the  erect  posture,  whilst  they  are  usually  in  no 
degree  influenced  by  the  prone  position,f  as  pointed  out  by  Dr. 
Stokes,  and  more  recently  urged  by  Dr.  William  Moore.j  As 
regards  general  symptoms,  aneurism  within  the  abdomen  is  char- 
acterized by  absence  of  constitutional  irritation.  Febrile  reac- 
tion is  of  rare  occurrence  ;  it  is  exhibited  only  towards  the  close 
of  protracted  cases,  and  is  then  of  a  low  or  irritative  character, 
associated  with  wasting  from  constant  pain,  and  loss  of  appetite 
and  sleep. 

The  diseases  and  conditions  for  which  aneurism  in  the  abdo- 

*  Proceedings  of  Pathological  Society  of  Dublin,  December  14th,  1844. 

f  In  a  case  of  abdominal  aneurism  published  by  Dr.  James  S.  Hughes,  to  which 
further  reference  will  be  made,  both  the  impulse  and  the  murmur  ceased  in  the  prone 
position  ;  see  Medical  Press  and  Circular,  September  10th,  1873. 

X  Dublin  Quarterly  Journal  of  Medical  Science,  vol.  xlix.,  1870,  p.  479. 
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men  is  most  likely  to  be  mistaken,  are :  (a)  cancerous  or  other 
tumor,  receiving  a  pulsation  from  the  aorta;  (6)  an  engorged 
liver,  receiving  a  reflux  pulsation  from  the  right  ventricle 
through  the  inferior  cava  (Burns*) ;  or  an  enlarged  left  hepatic 
lobe,  exhibiting  the  same  phenomenon  from  contact  with  the 
aorta  (Stokes) ;  (c)  an  enlarged  pancreas  similarly  circumstanced 
(Stokes,  Burns);  (d)  psoas  abscess;  and  (e)  cystic  tumor  (Holmes, 
Pirogoff,-}-  BakewellJ). 

A  cancerous  tumor  in  contact  with  the  aorta,  and  exhibiting  a 
communicated  pulsation,  has  been  frequently  mistaken  for  aneu- 
rism. Dr.  OTerrall  has  reported  a  case  in  which  a  malignant 
growth  in  the  epigastrium,  situate  behind  the  aorta,  gave  rise  to 
murmur  and  strong  pulsation,  similar  to  those  of  an  aneurism.§ 

I  have  met  with  a  somewhat  similar  case.  A  man,  aged  fifty- 
six  years,  suffered  from  severe  and  continuous  pain  in  the  epi- 
gastrium, with  occasional  hgemateniesis ;  a  pulsating  tumor,  with 
a  loud  bellows-murmur,  existed  in  the  seat  of  pain.  The  patient 
was  emaciated,  and  died  from  repeated  haemorrhage.  The  tumor 
was  found  to  consist  of  scirrhus  of  the  pancreas.  The  duodenum, 
where  in  contact  with  the  pancreas,  had  been  ulcerated  through, 
and  an  opening  had  been  formed  in  the  pancreatico-duodenalis 
artery,  from  which  the  haemorrhage  had  proceeded. 

Aneurism,  on  the  other  hand,  is  liable  to  be  mistaken  for  a 
cancerous  tumor.  Dr.  James  Little  has  published  the  case  of  a 
woman,  aged  forty-nine,  in  which  a  large  aneurism  of  the  aorta 
above  the  origin  of  the  renal  arteries,  presented  the  character  of 
a  hard  non-expansile  tumor,  which  was  lifted  en  masse  with  each 
pulsation  of  the  vessel.  The  difficulty  of  the  case  was  still 
further  enhanced  by  the  existence  of  open  cancer  of  the  cheek, 
of  which  the  patient  ultimately  died.  Most  of  the  symptoms 
and  signs  of  aneurism  were,  however,  well  pronounced,  and  the 
diagnosis  of  aneurism  was  made.|| 

In  the  case  published  by  Dr.  James  S.  Hughes,  already  re- 
ferred to,  there  were,  in  addition  to  the  cessation  of  impulse  and 

Observations  on  the  Diseases  of  the  Heart,  1809,  p.  270. 
t  Quoted  by  Holmes,  loco  citat. 

I  Royal  Medical  and  Chirurgical  Society,  October  27th,  1874. 
§  Pathological  Society  of  Dublin,  January  19th,  1850. 

II  Dublin  Journal  of  Medical  Science,  vol.  liv.,  1872. 
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murmur  in  the  prone  position,  the  further  misleading  features  of 
a  hard  and  rugged  tumor,  and  a  family  history  of  cancer.  Never- 
theless, the  diagnosis  of  aneurism  was  made. 

The  special  characteristics  of  cancer  may  be  now  briefly 
noticed. 

There  is,  not  unfrequently,  a  family  history  of  cancer,  and 
evidence  of  the  disease  on  the  exterior  of  the  body.  The  symp- 
toms are  steady  in  progress,  and  not  much,  if  at  all,  modified  by 
treatment.  There  is  a  tendency  to  upward,  rather  than  down- 
ward growth  of  the  tumor  j  the  pain  is  seldom  severe,  and  never 
paroxysmal ;  the  patient  is  emaciated  at  an  early  period  of  the 
disease,  and  is  singularly  apathetic  throughout.  Finally,  vari- 
cose enlargement  of  the  superficial  veins,  and  ascites,  are  ordi- 
nary symptoms,  friction-sound  may  be  occasionally  detected,  and 
the  associated  murmur  is  not  influenced  by  change  of  posture. 
With  the  exceptions  previously  noticed,  aneurism  contrasts  with 
cancer  in  respect  of  all  the  foregoing  characteristics. 

An  aneurism  which  has  become  diffused  by  rupture  of  the  sac, 
may  closely  resemble  a  psoas  abscess ;  the  extravasated  blood, 
having  infiltrated  the  retro-peritoneal  tissue,  may  present  a 
fluctuating  tumor  in  the  lumbar  region,  or  the  groin,  where  psoas 
abscess  usually  points.  The  existence  of  localized  pain  and 
tenderness  of  the  spine  will  tend  still  further  to  mislead.  Dif-V 
fused  aneurism,  however,  usually  retains  a  faint  impulse  and 
murmur,  whilst  femoral  pulsation  on  the  affected  side  is  dimin- 
ished or  suspended  from  pressure  of  the  effused  blood  upon  the 
artery  at  some  point  below  the  aneurism,  or  from  blocking  of  the 
common  iliac  by  a  displaced  fragment  of  clot  at  the  moment  of 
rupture  of  the  sac,  as  occurred  in  the  case  published  by  Dr.  Foot, 
and  previously  referred  to.  Interrupted  circulation  in  the  lower 
extremity  may  likewise  serve  to  distinguish  the  pain  and  col- 
lapse due  to  rupture  of  an  aneurism,  from  the  same  symptoms 
when  caused  by  perforation  of  the  stomach  or  intestine,  as 
shown  by  Dr.  Stokes. 

Mr.  Holmes  has  recorded  an  example  of  medullary  cancer  of 
the  kidney,  which  yielded  visible  pulsation  in  the  loins,  with  a 
loucl  bruit.  A  correct  diagnosis  was,  however,  made  from  the 
twofold  circumstance,  that  the  pulsation  was  not  in  proportion 
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to  the  size  of  the  tumor,  and  that  the  murmur  did  not  possess 
the  "rushing"  character  of  that  of  an  aneurism.* 

Tlic  ccelic  axis  and  its  primary  branches,  and  the  superior  me- 
senteric artery,  are  frequently  the  seat  of  aneurism.  In  regard 
to  differential  diagnosis,  aneurism  of  these  vessels  is  related  to 
that  of  the  abdominal  aorta,  as  innominate  aneurism  is  to  that 
of  the  arch.  It  therefore  demands  a  brief  notice  here.  Ex- 
amples of  superior  mesenteric  aneurism  have  been  published  by 
Hughes  Bennett/J-  Gairclner,|  Elliotson,  Douglas,§  OTerrall,|| 
and  Dr.  Arthur  Wilson  (two  cases).1T 

In  some  of  these  physical  examination  had  not  been 

made,  and  the  disease  was  identified  only  after  death ;  but  in 
others  a  superficial  pulsating  tumor,  yielding  a  bellows-murmur, 
and  characterized  by  great  mobility,  and  by  change  of  position 
as  the  patient  turned  from  one  side  to  the  other,  was  recognized. 
Severe  pain  in  the  epigastric  and  umbilical  regions  existed  in 
these  cases,  and  in  most  of  them,  likewise,  jaundice,  more  or  less 
pronounced,  from  pressure  upon  the  hepatic  or  the  common 
biliary  duct,  was  exhibited.  In  the  case  published  by  Dr.  Gaird- 
ner,  together  with  jaundice,  two  of  the  symptoms  of  gastric  ulcer 
existed ;  viz.,  vomiting  after  meals,  and  repeated  haematemesis. 
Nearly  two  years  later,  death  occurred  by  rupture  of  the  sac  into 
^the  peritoneum.  It  was  then  found  that  long  previously  the 
aneurism  had  opened  into  the  duodenum,  whence  the  hsemate- 
mesis  had  proceeded. 

In  a  case  of  aneurism,  of  the  hepatic  artery  recorded  by  Dr. 
Stokes,  haemateniesis  and  persistent  jaundice  were  likewise  pro- 
minent symptoms ;  the  former,  as  in  cirrhosis  of  the  liver,  ob- 
viously by  exhalation  of  blood  into  the  stomach,  as  no  direct 
communication  between  the  sac  and  the  alimentary  canal  ex- 
isted ;  and  the  latter,  from  pressure  upon  the  common  bile-duct. 
Death  was  caused  by  rupture  of  the  aneurism  into  the  peri- 
toneum.   The  liver  was  found  to  be  reduced  in  volume,  whilst 

*  Loco  citat. 

+  The  Principles  and  Practice  of  Medicine,  second  edition,  p.  577. 

t  Clinical  Medicine,  p.  495. 

§  Quoted  by  Gairdner,  opus  citat. 

II  Proceedings  of  Pathological  Society  of  Dublin,  March  16th,  1850. 
1T  Medico-Chirurgical  Transactions,  vol.  xxiv.,  p.  221. 
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the  gall-bladder  and  the  hepatic  ducts  were  distended  with 
bile  *  In  one  of  Dr.  Wilson's  cases,  nearly  all  the  structures 
and  fluids  of  the  body  were  deeply  bile-stained,  and  the  biliary 
ducts  throughout  the  liver  were  enlarged  to  the  size  of  the  cystic 
duct ;  in  the  other,  heematemesis  and  nieleena  were  the  most 
prominent  symptoms. 

From  the  evidence  furnished  by  the  preceding  cases,  it  would 
appear  that  the  distinctive  characteristics  of  aneurism  of  the 
primary  branches  of  the  abdominal  aorta,  are,  mobility  of  the 
tumor,  and  the  symptoms  of  pressure  upon  (a)  the  bile-ducts, 
(b)  the  portal  vein,  and  (c)  the  stomach,  pylorus,  or  duodenum. 

The  duration  of  life  with  abdominal  aneurism  is  quite  indefi- 
nite, and  no  less  variable  than  in  the  thoracic  form  of  the  disease. 
In  the  16  cases  tabulated  (Table  XVII.,  p.  1216),  it  ranged  from 
fifteen  days  to  eleven  years. 

Death  is  most  frequently  caused  by  rupture  of  the  sac,  and 
effusion  of  blood  behind  the  peritoneum,  into  the  peritoneal 
cavity,  or  into  the  left  pleura.  In  7  out  of  the  16  cases  just 
referred  to,  a  secondary  diffuse  false  aneurism  was  formed  by 
rupture  of  the  sac  behind  the  peritoneum,  the  patients  having 
survived  this  accident  for  periods  varying  from  a  few  hours  to 
several  weeks.  In  one  of  these  cases  (No.  8)  there  was  a  second- 
ary irruption  of  blood  into  the  cavity  of  the  left  pleura. 

Extravasation  into  the  left  lung  or  pleura  occurred  in  3  in- 
stances, including  that  just  mentioned,  and  into  the  cavity  of 
the  peritoneum  in  1.  Death  resulted  from  syncope  without 
rupture  of  the  sac  in  2  cases,  from  exhaustion  in  1,  and  from 
Bright's  disease  in  1. 

Of  the  47  cases  of  abdominal  aneurism  collected  by  Crisp,-f-  in 
which  the  mode  of  death  is  stated,  11  opened  behind  the  peri- 
toneum, 10  into  the  peritoneum,  5  into  the  left  pleura,  3  into 
the  inferior  cava,  1  into  the  lung,  1  into  the  colon,  1  into  the 
the  pelvis  of  the  kidney,  1  into  the  posterior  mediastinum,  1 
"  into  the  chest."  In  13  instances  death  occurred  without  rup- 
ture of  the  sac. 


*  Dublin  Journal  of  Medical  Science,  first  series,  vol.  v. 
t  Opus  ciiat.,  p.  163. 
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The  treatment  of  abdominal  aneurism  should  be  conducted  on 
the  same  principles  as  that  of  the  thoracic  form  of  the  disease. 
The  medicinal  agents  already  mentioned,  as  useful  in  the  treat- 
ment of  thoracic  aneurism,  whether  with  a  view  to  alleviation  or 
cure,  are  equally  available  here. 

For  relief  from  pain,  large  doses  of  opium  or  morphia  are  de- 
manded, and  may  be  given  in  gradually  increased  quantity,  with- 
out fear  of  narcotism.  In  one  of  Dr.  Little's  cases,  already  referred 
to,  twelve  and  a-half  grains  of  the  acetate  of  morphia  were  admin- 
istered twice  daily  by  hypodermic  injection,  that  is,  twenty-Jive 
grains  a-day  for  some  time,  without  inducing  narcotism. 

In  a  case  of  thoracic  aneurism  reported  by  Assistant  Surgeon 
Boileau,  which  opened  into  the  right  bronchus,  the  patient,  an 
old  soldier,  took  half  an  ounce  of  laudanum  daily  for  fifteen  days, 
during  which  he  survived  the  first  haemorrhage.* 

An  example  of  cure  of  an  abdominal  aneurism  in  twenty- 
five  clays,  under  treatment  with  the  acetate  of  lead  (three  grain 
doses,  with  a  quarter  of  a  grain  of  opium,  thrice  daily),  aided  by 
rest  in  the  recumbent  posture,  and  a  restricted  diet,  has  been  re- 
ported by  Dr.  Daly.-f-  I  incline  to  think  that  rest,  rather  than 
the  medicine  used,  should  be  credited  with  the  favourable  result 
of  treatment  in  this  case.  The  success  which,  in  the  hands  of 
Mr.  Tufnell,  has  attended  the  treatment  of  aneurism  by  means  of 
rest  and  regulated  diet,  without  specific  medication,  would  seem 
to  warrant  this  conclusion.  This  plan  of  treatment,  which  has 
been  already  discussed  (p.  1141)  is  no  less  applicable  to  abdo- 
minal than  to  thoracic  aneurism. 

The  treatment  by  compression  has,  in  several  instances,  been 
attended  with  the  most  gratifying  results.  The  first  recorded 
example  of  success  by  this  means,  was  published  by  Dr.  William 
Murray,  of  Newcastle-on-Tyne,  to  whom  the  great  merit  of 
having  introduced  this  mode  of  treatment,  as  applied  to  abdo- 
minal aneurism,  belongs.^  In  this  case,  an  aneurism  of  the  ab- 
dominal aorta  involving  the  origin  of  the  inferior  mesenteric 

*  Army  Medical  Report,  1867,  p.  325. 

+  Biennial  Retrospect  of  Medicine  and  Surgery,  1865-6,  p.  305. 
f  Medico- Chirurgical  Transactions,  vol.  xlvii.,  1864 ;  and  The  Rapid  Cure  of  Aneu- 
rism by  Pressure,  1871. 
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artery,  was  cured  by  proximal  compression  of  the  aorta,  the 
patient  being  under  the  influence  of  chloroform,  within  the 
short  period  of  one  hour.  Two  siances  were  given;  the  first, 
which  lasted  two  hours,  was  unsuccessful ;  but  the  second,  three 
clays  later,  and  continued  for  five  hours,  during  the  last  hour  of 
which  circulation  through  the  sac  was  completely  arrested,  re- 
sulted in  perfect  solidification  and  cure.  The  patient  died  six 
years  afterwards,  and  both  the  diagnosis  and  cure  were  verified 
by  dissection.  The  instrument  used  in  this  case  was  the  ordi- 
nary horse-shoe  tourniquet.  A  second  case,  in  which  cure  was 
effected  by  compression  in  three  quarters  of  an  hour,  has  been 
reported  by  the  same  physician*  Dr.  Murray  has  likewise  men- 
tioned a  case  treated  by  Dr.  Heath,  in  which  cure  by  compression 
was  effected  in  tioenty  minutes.-^ 

Doctor  Moxon  and  Mr.  Durham  have  published  a  successful 
case.  Compression  by  means  of  Lister's  "abdominal  tourni- 
quet" was  maintained  under  the  influence  of  chloroform  for  ten 
hours  and  a-half ;  gradual  solidification  of  the  aneurism  followed, 
and  in  little  more  than  a  month  after  the  application  of  pres- 
sure, the  pulsation  of  the  sac  had  quite  ceased.  Four  months 
later  the  patient  was  in  good  health,  and  the  remnant  of  the 
aneurism,  reduced  in  size,  solid,  and  free  from  pulsation,  was 
felt.+ 

With  a  view  to  effecting  immediate  coagulation  in  the  sac,  as 
the  most  favourable  condition  for  solidification  of  its  contents, 
Dr.  O'Ferrall  has  recommended  that  distal  compression  should 
precede  and  accompany  proximal  compression  of  the  artery.§ 
In  a  communication  of  great  interest  and  value,  Dr.  Mapother 
has  reported  the  successful  application  of  this  principle  in  his 
own  practice.  In  a  case  of  large  ilio-femoral  aneurism  in  which 
proximal  compression  alone  had  failed,  pressure  applied  simul- 
taneously both  above  and  below  the  aneurism  under  the  influ- 
ence of  chloroform,  effected  a  perfect  cure  in  four  and  a-half 
hours.  ||    The  instruments  used  by  Dr.  Mapother  were  those 

*  British  Medical  Journal,  October  5th,  1867. 
+  Ibid. 

%  Medico- Chirurgical  Transactions,  vol.  lv.,  1872. 
§  Dublin  Medical  Press,  March  15th,  1865. 
II  Ibid.,  March  29th,  1865. 
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known  as  Skey's  and  Signorini's  tourniquets.  In  a  case  of  right 
ilio-femoral  aneurism  published  by  Mr.  Holden,  pressure  by 
means  of  Lister's  tourniquet  upon  the  aorta  at  its  bifurcation, 
but,  as  in  Dr.  Mapother's  case,  bearing  mainly  upon  the  right 
common  iliac,  effected  solidification  of  the  contents  of  the  sac  in 
four  hours* 

For  treatment  by  proximal  compression,  it  is  necessary  that 
sufficient  space  shall  exist  for  the  application  of  effective  pres- 
sure to  the  aorta  between  the  diaphragm  and  the  aneurism. 
Where  such  is  not  the  case,  distal  pressure,  as  practised  by  Mr. 
Bryant,-f-  may  be  tried.  The  pressure  must  be  such  as  com- 
pletely to  shut  off  circulation  through  the  sac,  with  a  view  to 
rapid  coagulation  of  its  contents.  Before  it  is  commenced,  the 
bowels  should  be  well  moved,  and  freed  from  flatus,  and  during 
its  continuance,  chloroform  or  other  anaesthetic  must  be  admin- 
istered. The  procedure,  though  apparently  harmless,  involves 
some  risk  of  injury  to  the  bowels.  In  Mr.  Bryant's  case,  death 
occurred  eleven  hours  after  the  experiment,  from  entero-peri- 
tonitis  produced  by  the  pressure  of  the  tourniquet. 

In  none  of  the  cases  of  abdominal  aneurism,  four  in  number, 
which  have  come  under  my  notice,  has  death  occurred  whilst 
they  were  under  my  observation.  In  the  absence  of  verification 
by  autopsy,  a  history  of  these  cases,  which  was  tbat  of  aneurism 
of  the  abdominal  aorta  in  its  typical  form,  would  contribute 
nothing  to  the  advancement  of  science,  whilst  it  would  add  to  ' 
the  bulk  of  a  work  already  too  large. 

The  case  published  by  Dr.  James  Stannus  Hughes,  and  pre- 
viously referred  to,  claims  special  notice  here,  both  on  account  of 
its  intrinsic  value  to  science,  and  of  its  melancholy  associations. 
The  following  abstract  of  the  case,  the  details  of  which,  as  given 
by  Dr.  Hughes,|  are  well  worthy  of  perusal,  will  suffice  to  ex- 
hibit its  principal  features.  An  eminent  surgeon,  resident  in 
Dublin,  and  aged  fifty-four,  consulted  Dr.  Hughes  in  May,  1867, 
with  reference  to  severe  pains  in  the  loins  and  sacrum,  and  ex- 

*  Mr.  Eck,  in  St.  Bartholomew'1  s  Hospital  Reports,  vii.,  and  Biennial  Retrospect  of 
Sydenham  Society,  1865-6. 

t  Medico- Chirurgical  Transactions,  vol.  Iv. 

t  Medical  Press  and  Circular,  September  10th,  1873. 
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tending  to  the  groins  and  thighs,  from  which  he  had  been  only 
suffering  from  the  previous  evening.  Ten  years  prior  to  the  above 
date,  this  gentleman,  whose  habits  had  been  strictly  regular,  was 
supposed  to  be  the  subject  of  a  gastric  affection,  which  was  accom- 
panied with  pulsation  of  the  abdominal  aorta.  For  years  he  had 
presented  the  aspect  of  a  person  suffering  from  malignant  dis- 
ease ;  was  wasted,  discoloured,  and  haggard.  His  elder  brother 
had  died  of  cancer.  Tor  several  years  also  he  had -had,  in  the 
abdomen,  a  pulsating  tumor  which  he  desired  to  conceal,  and  in 
regard  to  which  he  refused  to  admit  a  thought  of  aneurism.  Tins 
tumor  was  of  the  size  of  a  man's  fist,  hard  and  irregular  on  the 
surface,  and,  in  the  recumbent  posture,  pulsated  with  the  up  and 
down  movement  of  a  solid  tumor  overlying  a  large  artery,  rather 
than  with  the  general  and  uniform  expansion  of  an  aneurism.  It 
yielded  a  systolic  bellows-murmur,  but  in  the  prone  position  both 
impulse  and  murmur  ceased. 

Three  days  subsequently  to  Dr.  Hughes's  first  visit,  and  a  few 
minutes  after  the  patient  had  freely  manipulated  the  tumor  with 
the  view  of  convincing  his  medical  attendants  "  that  it  was  not 
aneurism,"  it  gave  way,  and  death  from  haemorrhage  into  the 
peritoneum  followed  within  three  or  four  minutes. 

A  large  aneurism  was  found  arising  from  the  aorta  immedi- 
ately above  its  bifurcation.  It  had  grown  from  the  anterior  wall 
of  the  vessel,  and  was  nearly  full  of  laminated  and  nodular 
fibrin,  which  had  given  it  the  rugged  feel  previously  mentioned. 
Its  anterior  wall  was  thin,  and  had  given  way  in  the  two  places. 
Two  of  the  lumbar  vertebrae  were  in  an  early  stage  of  caries. 
The  annexed  engraving  (Fig.  LXXIX.),  for  the  use  of  which  I 
am  indebted  to  the  kindness  of  Dr.  Hughes,  exhibits  the  aneu- 
rism as  presented  after  dissection. 

Dr.  Hughes  directs  special  attention  to  the  following,  amongst 
the  many  features  of  interest  presented  by  this  case ;  viz.,  the 
long  duration  of  the  disease ;  the  absence  of  pain  till  three  days 
before  death ;  the  unusual  character  of  the  pulsation,  and  the 
absence  of  pulsation  and  murmur  in  the  prone  position. 

Table  XVII.  has  been  constructed  from  the  records  of  the 
Pathological  Society  of  Dublin. 
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Fig.  LXXIX. 


Aneurism  of  abdominal  aorta.    (From  Dr.  James  S.  Hughes.) 


[  1216  ] 


Table  XVII.] 


Aneurism  op  the  Abdominal  Aorta. 


Author. 


Dr.  Law 
Dr.  Stokes 

Dr.  O'FerraU 
Dr.  Greene 

Dr.  Hutton 

Dr.  Law 

Dr.  Law 

Dr.  Law 

Dr.  Stokes 

Dr.  O'FerraU 

Dr.  B.  Hamilton 

Dr.  Gordon 
Dr.  ^Dowel 

Mr.  W,  Stokes 
Dr.  W.  Moore 

Mr.  Tufnell 


Sex,  Age, 
and  Occu- 
pation. 


Gentle- 
man, 38 

Gentle- 
man 


Male,  18 
Female 

Male,  50 


Shoema- 
ker, 33 

Male 


Labourer 
35 


Printer, 
40 


Stonecut- 
ter, 34 


Car- dri- 
ver, 38 


Labourer 
in  vitriol 
works,  50 
Dischgd. 
soldier,  29 


Cattle 
drover,  42 
Coal-hea- 
ver, 31 

Ship- 
wright, 31 


Habits  and 
Cause  of 
A  neurism. 


Duration  in  Months, 
and  Seat  of  Aneurism 
(when  stated). 


General 
Nutri- 
tion. 


Aneur. 
Mur- 
mur, 


Aneur. 
Sounds. 


Temperate ; 
occasional 
falls  in  hunt- 
ing- field 


Strain  in 
wrestling 

Undefined  in- 
jury 


Litemperate 


Temperate ; 

hardship 
Fall  from 

height 


12  :  Abdom.  aorta, 
posterior  wall,  at 
cceliac  axis 

18  :  Abdom.  aorta 
between  crura  of 
diaphragm 


Some  mts. :  Abdom. 
aorta  betw.  crura 
of  diaphragm 

132 :  Abdom.  aorta 
near  superior  me- 
senteric artery 

Some  mts. :  Abdom. 
aorta  low  down 


14  :  Abdom.  aorta 
between  crura  of 
diaphragm 

Abdom.  aorta  at 
origin  of  cceliac 
axis 

36 :  Abdom.  aorta  at 
cceliac  axis 


12  :  Abdom.  aorta 
between  crura  of 
diaphragm 

18 :  Abdom.  aorta 
just  below  dia- 
phragm 

Abdom.  aorta  in 
middle  portion 

15  days  :  Abdom. 
aorta  and  left  c. 
iliac 

14:  Abdom.  aorta  at 
bifurcation 


48  :  Abdom.  aorta 
below  cceliac  axis 

36  :  Abdom.  aorta 
below  cceliac  axis 

Some  time :  Abdom. 
aorta  below  cceliac 
axis 


Good 


Good, 

until 

shortly 

before 

death 


Good 


Systolic 
Systolic 

Systolic 
Systolic 

Systolic 

Systolic 

Systolic 

Systolic 

Systolic 

Systolic 

Systolic 

Systolic 

Systolic 
Systolic 

Systolic 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 

None 
None 

None 


Aneur. 
Impulse. 


Modeo 
1'eatti. 


Systolic 
Systolic 

Systolic 
None 

Systolic 

Systolic 

Systolic 

Systolic 

Syatolio 

Systolic 

Systolic 


Ruptnre  I 
to  ret 
periton 
tissue 

Rupture  * 
to  Inn;. 


Ruptnre  i 
to  ret 
peritot 
tissues 

Syncope - 


Rupture? 
to  ret* 
periton  i 
tissue  l 

Rupturei 
to  refci 
peritor-i 
tissue  l 

Eupt.  it  I 
left  pie* 
&  behtt 
peritch 

Eupt.  ii  i 
periton  I 
cavity  ? 

Eupt.  ili 
1.  lung  . 
pleura 

Rupture)-* 
to  retiii 
periton 
tissue 


Systolic  Rupture' 
to  retW 
periton 
tissue 
Asthenia  I 


Systolic 
None 

Systolic 


Syncope 


BrighfS 
disease 


F 


C: 
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Aneurism  op  the  Abdominal  Aorta.                   [Table  XVII. 

Direction  of 
Growth. 

Disease  of 
Valves. 

State  of 
Ventricles. 

State  of  Aorta. 

Observations. 
General  State  of  Heart. 

Backward  and 
laterally 

None 

R.  Normal 
L.  Dilated  and 
hypertrophied 

Atheromat.  in 
seat  of  disease 

Slightly  hypertrophied. 

Upward 

None 

Forward  and 
upward 

None 

•• 

•• 

Not  hypertrophied.   Caused  palpitation  by 
tilting  forward  heart. 

Upward  and  to 
left 

None 

•■ 

•• 

•• 

Upward,  down- 
ward and  to 
right 

Forward 

None 

Pain  in  left  testis  and  thigh.  No  lumbar  or 
abdominal  pain.   Jaundice  by  pressure 
on  hepatic  duct.   Disease  at  first  sus- 
pected to  be  renal. 

Backward 

•  • 

Disease  at  first  taken  for  sciatica. 

Backward  and 
laterally 

Constant  aching  or  boring,  and  occasional 
darting,  pain. 

Forward 

Upward  and  to 
left 

Backward  and 
downward 

•• 
•• 

•• 
•• 

•• 

Sudden  cessation  of  impulse  in  epigastrium. 
Pain  ceased  and  tumor  disappeared  when 
he  lay  on  side,  but  both  returned  when  he 

Murmur  ceased  in  sitting  posture.  Had 
most  ease  while  lying  on  back,  although 
last  dorsal  and  first  lumbar  vertebrae 
were  found  eroded. 

Fixed  aching  pain,  varied  by  paroxysms 
shooting  down  thighs,  to  knees. 

Course  of  vessels 

Forward  and 
upward 

None 

Normal 

Atheromatous 
Atheromatous 

Dissecting  aneurism  engaging  entire  ab- 
dominal aorta,  and  left  com.  iliac,  into 
which  stream  had  re-entered. 

Not  hypertrophied.  Lived  ten  days  after 
rupture  of  sac  and  formation  of  a  second- 
ary false  aneurism. 

Backward 

Forward  and  to 
right 

Forward 

Aortic 
None 

R.  Normal 
L.Dilat&hypert. 

Normal 

Atheromatous 

Atheromatous  in 
seat  of  aneur- 
ism 

Hypertrophy  and  dilatation. 

General  hypertrophy.  Aneurism  had  obli-' 
terated  right  renal  artery.  Eight  kidney 
was  reduced  to  one  ounce. 

Not  hypertrophied.  Aneurism  cured  by 
position,  rest,  and  a  restricted  but  nutri- 
tious diet,  in  thirty-seven  days. 

77 
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Dissecting  aneurism,  consists  in  a  breach  of  continuity  of 
the  internal  and  middle  coats  of  an  artery,  and  a  separation  of 
these  from  the  external  tunic,  to  a  variable  extent  over  the 
length  and  circumference  of  the  vessel,  or  a  splitting  of  the 
middle  coat,  by  the  force  of  the  blood-current.  It  is  of  two  kinds: 
that  with  a  single  aperture,  through  which  the  blood  enters 
the  sac,  and  returns  to  the  artery;  and  that  which  exhibits  both 
an  aperture  of  entrance  and  an  aperture  of  exit. 

The  designation  "dissecting  aneurism"  was  first  used  by 
Laennec ;  but  examples  of  this  form  of  aneurism  had  been  pre- 
viously published  by  Morgagni  *  NicholLf  Burns,*  and  Shekel- 
ton^ 

Doctor  Peacock  has  given  an  analysis  of  19  cases  of  dissect- 
ing aneurism,  including  5  not  previously  published.||  The  ages 
of  the  patients,  ascertained  in  10  cases,  ranged  from  twenty-four 
to  eighty-four  years;  and  of  15  in  which  the  sex  was  stated,  10 
were  males,  and  5  females.  Dr.  Crisp,  in  1847,  published  a  list 
of  21  cases,  of  which  14  were  females,  and  7  males;  the  ages  of 
the  patients  varied  from  twenty-four  to  ninety  years.H 

The  ascending  portion  of  the  aorta,  in  the  vicinity  of  the 
valves,  is  the  usual  seat  of  primary  lesion.  Such  was  its  posi- 
tion in  10  out  of  the  19  cases  analyzed  by  Dr.  Peacock.  In  the 
majority  of  cases  in  which  the  disease  is  so  situate,  the  coats  of 
the  aorta  are  tunnelled  from  its  root  to  the  arteria  innominata, 
and  death  occurs  by  rupture  into  the  pericardium.  15  of  the  21 
cases  mentioned"  by  Crisp  terminated  in  this  way ;  and  of  these, 
7  died  suddenly,  7  lived,  one  to  twelve  days  after  extravasation 
into  the  pericardium,  one  a  month,  and  one  "  several  months." 

The  case  published  by  Laennec**  belonged  to  the  first  men- 
tioned category,  as  did  likewise  most  of  those  since  recorded. 

The  second  form  of  dissecting  aneurism,  which,  as  Dr.  Peacock 
truly  observes,  represents  an  "imperfect  natural  cure"  of  the 

*  De  Sedibus  et  Causis  Morboi  'um,  Epist.  xxvi.,  §  15,  17,  End  21. 
t  Philosophical  Transactions,  1762. 
+  Observations  on  Diseases  of  the  Heart,  1809. 
§  Dublin  Hospital  Reports,  vol.  iii.,  1822. 
||  Edinburgh  Medical  and  Surgical  Journal,  vol.  lx.,  1843. 
IT  Opus  citat.,  p.  167. 
**  Opus  citat.,  torn,  ii.,  p.  696. 
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disease,  is  very  rare.  Mr.  Shekelton,  in  1822,  published  the  two 
first  recorded  examples  of  it*  They  were  obtained  from  sub- 
jects brought  in  for  dissection,  and  nothing  could  be  learned  in 
regard  to  their  history.  In  one,  the  aneurism  occupied  the 
last  three  inches  of  the  abdominal  aorta,  and  was  formed  by 
transverse  rupture  of  the  two  internal  coats  on  the  anterior  wall 
of  the  vessel.  The  abnormal  channel  lay  in  front  of  the  aorta 
with  which  it  communicated  above  by  a  semilunar  opening, 
whilst  below  it  was  connected  by  two  openings  with  the  com- 
mon iliacs ;  it  was  lined  throughout  by  a  dense  layer  of  fibrin. 
In  the  second  example,  the  walls  of  the  left  common  iliac  artery 
were  channelled  ;  the  circulation  to  the  lower  extremity  having 
been  carried  on  through  the  abnormal,  whilst  that  of  the  pelvis 
took  the  ordinary  course  through  the  internal  iliac  passage. 

A  somewhat  similar  example,  but  connected  with  a  history  of 
previous  illness,  was  published  by  Dr.  Henderson.  The  superior 
opening  was  situate  near  the  left  subclavian  artery,  and  the  in- 
ferior in  the  left  common  iliac.-f*  Dr.  Hyde  Salter  has  recorded 
an  example  of  dissecting  aneurism  of  the  ascending  aorta  with 
three  openings  into  the  vessel,  in  a  girl  aged  twenty-four.}  In 
this  case,  it  would  seem  that  the  blood  traversed  the  abnormal 
channel  twice  during  each  cardiac  cycle;  forwards  with  the  sys- 
tole, and  backwards  with  the  diastole  of  the  left  ventricle.  I 
have  met  with  one  example  only  of  dissecting  aneurism. § 

Aneurism  of  tbis  form  presents  no  special  symptoms  or  signs 
by  which  it  may  be  distinguished  from  ordinary  saccular  aneu- 
rism. Indeed,  owing  to  the  circumstance  that  it  is  usually  cylin- 
droidal  in  figure,  and  of  small  diameter,  the  symptoms  of  excentric 
pressure  are  generally  wanting,  and  the  disease,  in  regard  to 
symptoms,  is  not  unfrequently  latent.  "When,  in  the  progress  of 
a  dissecting  aneurism,  symptoms  of  a  special  character  are  exhi- 
bited, they  are  strictly  accidental,  and  therefore  of  no  positive 
value  for  the  purpose  of  diagnosis.  Suoh  were  hemiplegia  and 
violent  pulsation  of  the  carotid  artery  on  the  opposite  side,  in 

*  Dublin  Hospital  Reports,  vol.  iii.,  p.  231. 
•f  London  and  Edinburgh  Medical  Journal,  July,  1843. 
t  British  Medical  Journal,  December  31st,  1870. 
§  Vide  Case  139,  p.  1177. 
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the  case  published  by  Dr.  Todd*  In  that  case,  a  dissecting 
aneurism  of  the  ascending  aorta  and  the  arteria  innominate 
formed  by  splitting  of  the  middle  coat  of  the  vessels  into  two 
layers,  gave  rise  to  atrophic  softening  of  the  right  hemisphere 
of  the  cerebrum  by  pressure  upon  the  commoncarotid  artery; 
it  likewise  produced,  incidentally,  the  phenomenon  of  violent 
arterial  throbbing  at  the  seat  of  vascular  obstruction  in  the  neck. 
In  the  case  detailed  by  Dr.  Hyde  Salter,  a  diastolic  murmur  was 
developed  at  the  aortic  orifice  by  the  reflux  current  through  the 
aneurism  descending,  as  he  concluded,  upon  the  ventricular  sur- 
face of  one  of  the  sigmoid  valves,  and  so  preventing  its  closure. 

Stenosis  of  the  aorta  may  be  either  congenital  or  acquired.  In 
the  great  majority  of  cases  it  is  congenital,  and  situate  at  or  near 
the  junction  of  the  ductus  arteriosus.  It  was  so  situate  in  the 
17  cases  collected  by  Crisp,f  and  in  7  out  of  the  15  by  Luton* 
In  the  remaining  cases  of  this  last  mentioned  group  it  was 
located  as  follows  :  at  the  origin  of  aorta,  1 ;  in  transverse  por- 
tion of  arch  (a  double  constriction),  1 ;  in  the  abdominal  aorta,  3  ; 
general  coarctation,  3.  In  3  of  the  cases  analysed  by  Crisp,  and 
in  2  of  those  by  Luton,  there  was  complete  obliteration  of  the 
aorta.  In  the  acquired  form,  it  may  result  from  local  arteritis, 
with  deposition  and  organization  of  fibrin  at  the  seat  of  inflamma- 
tion ;  or  from  the  impaction  and  organization  of  a  migratory  clot. 

As  to  form,  the  constriction  may  be  linear,  cylindroidal,  or 
valvular. 

According  to  Eokitansky,  congenital  narrowing  near  the  duc- 
tus arteriosus  results  from  perverted  development  of  the  bran- 
chial arches  in  this  situation.§  Dumontpallier  attributed  it  to 
extension,  into  the  aorta,  of  the  obliterative  process  by  which 
the  ductus  arteriosus  is  closed  ;||  whilst  Cheevers  supposed  it 
might  be  due  to  constriction  of  the  aorta  from  tension  of  the 
left  recurrent  nerve,  produced  by  the  gradual  ascent  of  the  larynx 
into  the  neck  with  the  first  acts  of  inspiration.  IT 

*  Medico-Chirurgical  Transactions,  vol.  xxvii.,  p.  301. 
t  Opus  cilat.,  1847,  p.  31. 

J  Nouveau  Dictionnaire  de  Me'decine  et  de  Chirurgie,  vol.  ii.,  1865,  p.  744. 

§  Pathological  Anatomy. 

||  Gazette  Med.  de  Paris,  1857. 

U  London  Medical  Gazette,  1845,  p.  187.    See  also  Craigie,  Edinburgh  Medical 
and  Surgical  Journal,  vol.  lvi. 
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Amongst  the  consequences  of  chronic  stenosis  of  the  aorta, 
are:  dilatation  of  this  vessel  above,  and  narrowing  below  the 
seat  of  constriction ;  hypertrophy  and  dilatation  of  the  left  ven- 
tricle ;  and  enlargement  of  the  collateral  arteries.  If  dilatation 
extend  to  the  orifice  of  the  aorta,  the  valves  may  become  rela- 
tively inadequate. 

Death  may  result  from  rupture  of  the  aorta,  cerebral  conges- 
tion or  apoplexy,  local  inflammation  with  thrombosis  of  the 
aorta,  embolism,  or  from  various  intercurrent  diseases. 

The  symptoms  are  inconclusive,  owing  to  the  early  establish- 
ment of  a  collateral  circulation.  There  is,  however,  a  marked 
contrast,  as  to  size  and  force  of  pulsation,  between  the  mammary, 
intercostal,  and  epigastric  arteries,  engaged  in  this  subsidiary 
function,  and  those  of  the  lower  limbs.  The  only  acoustic  sign 
noted  has  been  recorded  by  Blakiston ;  viz.,  a  postsystolic  mur- 
mur, loudest  at  the  right  second  costal  cartilage,  and  transmitted 
through  the  aorta.*  But  a  murmur  of  this  site  and  rhythm 
might  equally  depend  upon  local  roughening  of  the  vessel. 

Aneurism  of  the  coronary  arteries  is  of  rare  occurrence.  It  is, 
when  present,  usually  associated  with  atheroma  or  calcification 
of  the  coats  of  these  vessels,  and  is,  therefore,  a  disease  of  middle 
or  advanced  age.  A  remarkable  example  of  it  in  a  boy  of  seven 
years,  has,  however,  been  published  by  Dr.  Gee.  In  this  case, 
there  were  three  aneurisms ;  viz.,  one  of  the  size  of  a  pea  at  the 
apex  of  the  heart,  another  of  the  same  size  at  the  base  of  the 
right  ventricle  close  to  the  origin  of  one  of  the  coronary  arteries, 
and  a  third,  as  large  as  a  horse-bean,  in  the  posterior  inter-ven- 
tricular sulcus  near  the  base  of  the  heart.-f- 

The  disease  usually  proves  fatal  by  haemorrhage  into  the 
pericardium. 

Aneurism  of  the  valves  of  the  heart  is  less  rare  than  that  of  the 
coronary  arteries.  The  aortic  valves  are  usually  its  seat,  but  it 
has  been  met  with  also  in  the  mitral  valves.J    A  case  has  been 

*  Quoted  by  Walshe  (opus  citat.),  whose  work  may  be  consulted  with  great  advan- 
tage in  reference  to  the  literature  of  this  subject.  See  also  the  Memoir  of  Mr.  Nixon, 
Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  vii. 

t  St.  Bartholomew 's  Hospital  Reports,  vol.  vii. 

t  Vl<le  three  examples  by  Mr.  Prescott  Hewett,  London  Medical  Gazette,  vol.  xi. 
p.  980. 
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published  by  Sir  Henry  Marsh,  in  which  a  large  pouch,  dis- 
tended with  blood,  and  resting  against  the  anterior  segment  of 
the  mitral  valve,  had  been  formed  in  one  of  the  aortic  valve- 
segments  ;  it  had  ruptured  into  the  left  ventricle  by  three  rents. 
The^  acoustic  signs  were  those  of  obstruction  and  inadequacy  of 
aortic  valves*  Crisp  refers  to  two  examples  preserved  in  the 
museum  of  St.  Thomas'  Hospital,  and  in  that  of  Chatham.  A 
case  has  been  also  published  by  Professor  Harrison.f 

As  to  the  pathology  of  this  affection,  Niemeyer  thinks  it  is  due 
to  perforation  of  one  of  the  coats  of  the  valves,  with  pouching 
and  distention  of  the  other. 

Acute  aortitis  is  occasionally  met  with  in  connexion  with 
atheromatous  change  of  the  coats  of  the  vessel.  The  ascending 
portion  is  its  usual  seat.  It  is  characterized  by  extreme  vascu- 
larity and  softening  of  the  intima,  which  may  lead  to  rupture  of 
the  vessel.  During  life,  it  is  indicated  by  palpitation,  dyspnoea, 
and  substernal  pain,  with  a  feeling  of  constriction  of  the  chest. 
A  harsh  systolic  murmur,  transmitted  to  a  distant  portion  of  the 
aorta  from  roughening  of  the  intima  at  the  seat  of  inflammation, 
may  be  also  developed,  as  in  the  case  recorded  by  Dr.  Parkes.j 

Ricpture  of  the  aorta  may  result  from  shock  or  succussion  of 
the  chest.  When  such  an  accident  occurs,  the  vessel  must  have 
been  previously  unsound.  An  example,  which  was  probably  of 
this  kind,  has  been  published  by  Dr.  Walshe.§  Death  by  ex- 
travasation may  be  the  immediate  result  of  complete  rupture 
of  all  the  coats ;  or,  the  external  coat  remaining  unbroken,  death 
may  occur  at  a  later  period  by  its  rupture,  or  a  dissecting  aneu- 
rism may  be  established. 

Perforation  of  the  aorta  by  a  penetrating  wound,  or  by  a  sharp 
body  swallowed  and  impacted  in  the  oesophagus,  is  usually  fatal 
within  a  few  minutes. 

*  Proceedings  of  the  Pathological  Society  of  Dublin,  November  28th,  1840. 
t  Dublin  Journal  of  Medical  Science,  vol.  xv.,  p.  298. 
%  Medical  Times,  February  23rd,  1850. 
§  Opus  citat.,  fourth  edition,  p.  575. 
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diagnosis  of,  from  pericardial 
friction  sounds,  298. 
orifice,  position  of,  12,  27. 
Aortic  regurgitation,  829. 

murmurs  of,  841. 
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Aortic  regurgitation  .—Continued. 
pulse  of,  829. 
stenosis,  821. 

murmurs  of,  837. 
pulse  of,  830. 
Aortic  valves,  27. 
disease  of,  821.' 
cases  of,  851. 
physical  signs  of,  835. 
symptoms  of,  828. 
treatment  of,  847. 
rupture  of  the,  538,  835. 
diagnosis  of,  541. 
Aortitis,  1222. 
Apex-murmurs,  area  of,  230. 
Apex  of  heart,  displacement  of,  99,  231 
386. 

Apoplexy,  cerebral,  a  consequence  of  car- 
diac hypertrophy,  515. 
pulmonary,      do.  517. 
due  to  mitral  stenosis,  909. 
pathology  of,  518,  910. 
Arcus  senilis,  635. 
Army,  cardiac  disease  in,  316. 
Arterial  murmurs,  253. 
Arterial  thrill,  pathognomonic  of  de- 
tachment of  aortic  valves,  541. 
Arterio-capillary  fibrosis,  481. 
Ascending  and  descending  respiration, 

543,  626,  1106. 
Asthma,  cardiac,  1036,  1043. 
Atheroma,  1073. 

a  cause  and  effect  of  hypertrophy, 
514. 

a  cause  of  valvular  disease,  825. 

of  aorta,  825,  1073. 

of  coronary  arteries,  1016. 

of  pulmonary  artery,  977,  1005. 
Atresia  of  pulmonary  artery,  777. 
Atrophy  of  the  heart,  585. 

brown  do.,  718. 

pigmentary  do.,  588. 
Atrophy  of  the  cardiac  valves,  781. 
Atropia  in  pulmonary  arterial  spasm, 
1006. 

Attrition-murmur  of  pericarditis,  289. 
Auricle,  left,  anatomy  of,  16. 

capacity  of,  466. 

dilatation  of,  574. 

dilated  hypertrophy  of,  983. 

thickness  of  walls  of,  466. 
Auricle,  right,  anatomy  of,  14. 

dilatation  of,  574. 

measurements  relative  to,  466. 
Auricles,  presystolic  contraction  of,  135. 
Auricular  pericardial  friction,  447. 
Auriculo-ventricular  orifices,  position  of, 
12. 

stenosis  of  both,  1009. 
Axillary  artery,  embolism  of,  1027. 


Axis  of  the  heart,  13. 

Basedow's  disease,  489,  1050. 

Blood,  extravasation  of,  into  pericardium 

379.. 

Blood-clots,  formation  and  migration  of 
1018. 

Bright's  disease,  relationship  of,  to  car- 
diac disease,  313 
and  hypertrophy  of  left  heart,  368, 
480. 

and  pericarditis,  408. 
Brown  atrophy  of  the  heart,  718. 
Bruit  de  diable,  261. 

cause  of,  265. 
Bruit  de  soufflet.  225. 

causes  of,  228. 
Bruits,  cardiac,  terms  designative  of,  225. 

Calcification  of  aortic  valves,  826. 

of  coronary  arteries,  1016. 
Cancer,  intra- thoracic,  diagnosis  of  from 
aneurism,  1116. 

of  heart,  731. 
Cancerous  pericarditis,  425. 
Capacity  of  the  heart,  40,  466. 
Capillary  embolism,  1028. 
Cardiac  asthma,  1036. 

cycle,  70. 

dulness,  region  of,  2. 
dyspnoea,  512,  1036. 
impulse,  113,  vide  "Impulse." 
nerves,  35. 

orifices  and  vessels,  position  of,  12. 
plexuses,  37. 
Carotid  artery,  internal,  embolism  of, 
1027. 

pulsation,  significance  of,  395. 
Cartilaginous  change  of  heart,  510,  730. 
Cases  : — 

Aneurism  of  the  heart,  lxix.  to  lxx., 
759-765. 
of  the  thoracic  aorta,  exxxv. 
to  ol.,  1152-1197. 
Angina  pectoris,  exxvu.  to  exxvra., 

1046-1049. 
Aortic  valves,  disease  of,  ixxvn.  to 

ci  ,  851-892. 
Atrophy  of  heart,  xxxvm.  to  XLI., 

589-595. 
Carcinoma  of  heart,  lxvi.,  734. 
Cyanosis,  lxxi.  to  lxxiii.,  786-793. 
Dilatation  of  heart,  xxxii.  to  xxxvn. 
577-584. 

Embolism,  cxxiv.  to  cxxvi.,  1030, 
1037. 

Endocarditis,  lxxtv.  to  lxxvi.,  808- 
812. 

Exophthalmic   goitre,   exxix.  to 
exxxrv.,  1065-1072. 
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Cases. — Continued. 

Fatty  degeneration  of  heart,  XXII. 

to  lxiv.,  670-718. 
Fibroid  transformation  of  heart,  lxv., 

729. 

Hypertrophy  of  heart,  xxi.  to  xxxi., 

528-555. 

Mitral  inadequacy,  cxvin.  tocxxm., 

989-997. 
stenosis,  on.  to  cxvn.,  918-963. 
Myocarditis,  lxvii.  to  LXVIH.,  748- 

750. 

Pericarditis,  I.  to  XX.,  426-461 . 
Cerebral  anaemia,  625. 

apoplexy,  515. 

embolism,  1027. 

haemorrhage,  515. 

rheumatism,  403. 

symptoms  in  heart  disease,  402. 
Chambers'  test,  218. 
Chest,  deformity  of,  a  cause  of  cardiac 

disease,  323. 
Cheyne-Stokes'  respiration,   543,  626, 
1106. 

Chloral  in  angina  pectoris,  669,  1045. 
Chlorosis,  826. 

Chorda?  tendineae,  rupture  of,  235,  974, 
1007. 

Chorea,  cardiac  murmur  in,  265. 

Cirrhosis  of  the  heart,  753. 

Cceliac  axis,  aneurism  of,  1209. 

Congenital  malformations  of  heart,  775. 

Conge.°tion  of  heart,  511. 

Contraction  of  pupil  in  thoracic  aneu- 
rism, 1103. 

Convulsions,  syncopal,  in  fatty  heart, 
625. 

Cor  bovinum,  369. 

Coronary  arteries,  anatomy  of,  33. 

aneurism  of,  1221. 

disease  of,  1016. 

plexuses,  38. 

veins,  34. 
Cyanosis,  782. 
„     cases  of,  786. 
Cycle,  cardiac,  70. 
Cysticerci  in  the  heart,  739. 

Deformity  of  chest,  a  cause  of  cardiac 

disease,  325. 
Degeneration  of  heart,  a  cause  of  cardiac 
hypertrophy,  485. 

causes  of,  324. 

fatty,  401. 

fibroid,  510,  724. 
Delirium  in  myo-  and  pericarditis,  402. 

tremens,  softening  of  heart  in,  723. 
Depressor  nerve  of  heart,  61. 
Development  of  the  heart,  42. 
Diastole  of.  the  ventricles,  131. 


Diastolic  aortic  murmurs,  236. 
apex  murmur,  133,  191. 

example  of,  693. 
basic  murmur,  844. 
impulse,  497. 
pause,  132. 

prolongation  of,  135. 
quasi-mitral  murmur,  133. 
Dicrotism  of  pulse,  145. 
Digitalis,  a  regulator  of  heart's  action, 
143. 

in  hypertrophy,  524. 
in  mitral  stenosis,  915. 
Dilatation,  of  aorta,  513,  1075,  1106. 
of  heart,  556. 

cases  of,  577. 
symptoms  of,  561. 
treatment  of,  565. 
of  pupil  in  thoracic  aneurism,  1105. 
Displacement,  of  apex  of  heart,  99,  386. 
of  heart,  causes  of,  106. 
backward,  112. 
by  aneurism,  1130. 
concentric,  110. 

diagnosis  of,  112. 
excentric,  103. 
lateral,  100. 
Dress,  influence  of,  in  causation  of  heart 

disease,  316. 
Dropsy,  associated  with  fatty  degenera- 
tion, 634. 
consecutive  to  hypertrophy,  513. 
Ductus  arteriosus,  patency  of,  844. 
persistence  of,  781. 
premature  closing  of,  778. 
Dulness,  cardiac,  region  of,  2. 
Duration  of  movements  of  heart,  99. 
Dynamic  murmurs,  265. 
Dysphagia,  in  pericarditis,  384. 

in  thoracic  aneurism,  1101. 
Dyspnoea,  cardiac,  512,  1036. 

in  connexion  with  gout,  1036. 
paroxysmal,  543,  626,  1106. 


Effusion,  pericardial,  8,  375,  381. 

diagnosis  of,  382,  387,  421. 

results  of,  379. 

symptoms  of,  384. 

treatment  of,  418. 
Embolism,  1025. 

capillary,  1028. 

cerebral,  1027. 

due  to  endocarditis,  1026. 

hemiplegia  due  to,  1025. 

of  axillary  artery,  1027. 

of  internal  carotid  artery,  1027. 

of  pulmonary  artery,  910,  1029'. 

relative  proportion  of  organs  af- 
fected by,  1026. 
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Empyema,  pulsating,  diagnosis  of  from 

thoracic  aneurism,  1116. 
Endocardial  murmur,  diagnosis  of,  from 
pericardial,  396. 
temporary,  in  pericarditis,  399. 
Endocarditis,  acute,  794. 
cases  of,  808. 
chronic,  806. 

complicated  with  pericarditis,  395. 

embolism  due  to,  1026. 

frequency  of,  in  rheumatism,  398. 

murmur  of,  310. 

pathology  of,  801. 

rheumatic,  305. 

symptoms  of,  802. 

treatment  of,  806. 

ulcerative,  795. 
Endocardium,  diseases  of  the,  794. 

structure  of  the,  14. 
Endo-myo-pericarditis,  402. 
Endo-pericarditis,  394. 
Epicardium,  anatomy  of,  3. 
Eustachian  valve,  15,  50. 
Exaggeration  of  first  cardiac  sound,  169. 

of  second  do.  161. 
Exanthemata,  the,   causes  of  cardiac 

disease,  315. 
Exophthalmic  goitre,  489,  1050. 

hypertrophy  and  dilatation  of  heart 
in,  489,  1062. 

treatment  of,  568,  1063. 

False  membrane  in  pericarditis,  373. 
Fascia  cordis,  5. 

Fatty  degeneration  of  heart,  596. 

causes  of,  400,  611. 

connexion  of,  with  aortic  valve  dis- 
ease, 845. 

consecutive  to  endo-  and  myo-car- 
ditis,  400. 
to  hypertrophy,  519. 

diagnosis  of,  643. 

mode  of  death  in,  645. 

pathology  of,  610. 

physical  signs  of,  636. 

recurrent  hiemorrhage  in,  599. 

rhy thmicalirregularity  of  respiration 
in,  626. 

stages  of,  612. 

symptoms  of,  143,  619. 

treatment  of,  665. 

valvular  disease  in  connexion  with, 
641. 

Fatty  deposition  upon  the  heart,  607. 

infiltration,  596. 
Fever,  softening  of  heart  in,  718. 
Fibroid  transformation,  of  heart, 510, 724. 

in  kidneys,  481. 
Fluid  vein,  181. 
Foetal  heart,  47. 


Foramen  ovale,  47. 

patency  of,  779. 

premature  closure  of,  778. 
Fremissement,  aneurismal,  1109. 

in  pericarditis,  292,  299. 

in  valvular  disease,  299. 
Fremitus,  cardiac,  840. 

in  pericarditis,  338,  340. 

of  mitral  obstruction.  897. 
regurgitation,  982. 
Friction  sounds,  pericardial,  289. 

cessation  of,  375. 

continuance  of,  371. 

diagnosis  of,  298,  386. 

signification  of,  374. 
Functional  derangement  of  heart,  1035. 

Ganglia,  nervous,  of  heart,  38,  58. 
Gangrene  a  result  of  hypertrophy,  520. 

of  mitral  stenosis,  913. 
Gaseous  exhalation  into  pericardium,  377. 
Goitre,  exophthalmic,  489,  1050. 
Gout,  associated  with  atheroma  and  fatty 
degeneration,  598,  825,  1074. 

palpitation  due  to,  1 034. 

phlebitis  and  pulmonary  embolism, 
due  to,  1023. 
Gouty  affections  of  the  heart,  566. 
Graves'  disease,   vide  "  Exophthalmic 

goitre." 

Groux,  M.,  observation  upon,  92. 

Hemic  causes  of  heart  disease,  303. 

murmur,  273. 
Haemoptysis,  of  cardiac  origin,  518. 

in  thoracic  aneurism,  1 1 31. 
Hemorrhagic  infarction  of  lung,  910. 

pericarditis,  376,  380. 
Heart,  anatomy  and  physiology  of,  1-52. 

accelerator  nerves  of,  67. 

action  of  the,  phenomena  of,  99. 

arteries  of,  33. 

arrangement  of  fibres  of,  28. 

axis  of,  13. 

capacity  of,  40. 

depressor  nerve  of,  65. 

development  of,  43. 

dimensions  of,  40. 

duration  of  movements  of,  97. 

excito-motor  system  of,  61 

foetal,  47. 

ganglia  of,  38,  58. 

impulse  of,  99,  113. 

inhibitory  nerve  system  of,  61. 

interior  of,  14. 

intermissions  of,  156. 

length  of,  40. 

lymphatics  of,  39. 

malformation  of,  775. 

measurements  relative  to,  40,  465. 
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Heart. — Continued. 
nerves  of  the,  35. 
nutrition  of,  111 7- 
parietal  relations  of,  11. 
peculiarities  of  muscle  of  the,  32. 
physiology  of,  52. 
relationship  of  movements  of,  97. 
rhythm  of,  52. 

derangement  of,  156. 

hypotheses  in  regard  to,  70. 
sounds  of,  vide  "  Sounds." 
surface  of,  9. 
volume  of,  464. 
weight  of,  40,  465. 
Heart,  diseases  of  the,  325. 

causes  of,  303. 

physical  signs  of,  156. 
abscess  of,  742. 
aneurism  of,  556,  754. 

do.  of  valves  of,  1221. 
atrophy,  brown,  of,  718. 

pigmentary  of,  585. 
cancer  of,  730. 

cartilaginous  change  of,  510,  730. 
congestion  of,  511. 
contraction  of,  52. 
degeneration,  fatty,  of,  400,  596. 
dilatation  of  chambers  of,  556. 
displacement  of,  100,  1130. 

of  apex  of,  99,  231,  386. 
fatty  disease  of,  596. 
fibroid  change  of,  510,  724. 
functional  diseases  of,  1034. 
hetero-plastic  ditto,  595. 
hydatids  of,  739. 
hypertrophy  of,  462. 
inflammation  of  substance  of,  400. 
irritable,  1034. 
neuroses  of,  1034. 
rupture  of,  645. 
softening  of,  718. 
syphiloma  of,  739. 
thrombosis  of,  1018. 
tubercle  of,  738. 
ulceration  of,  752. 

valvular  disease  of,  812. 
on  right  side,  997. 
Hemiplegia,  embolic,  1025, 
Hyaline-fibroid  change,  481. 
Hydatids  of  heart,  739. 
Hydro-pericardium,  381. 

diagnosis  of,  387,  421. 

treatment  of,  418. 
Hypertrophy  of  heart,  324,  463. 

causes  of,  367,  468,  471. 

changes  consecutive  to,  468. 

classification  of  cases  of,  469. 

consequences  of,  512. 

diagnosis  of,  422. 

duration  of  life  in,  856. 


Hypertrophy. — Continued. 
fatty,  479. 
forms  of,  463. 

from  adhesion  of  pericardium,  345. 
pathology  of,  509. 
relative  frequency  of,  556. 
symptoms  and  signs  of,  493. 
treatment  of,  521. 
Hysterical  palpitation,  1034. 

Illustkations  : — 

Aneurism  of  the  abdominal  aorta, 
1215. 

of  the  heart,  761,  763. 
of  the  thoracic  aorta,  1156, 
1172,  1180,  1184. 

sphygmogram  from,  1198. 
Abnormal  venous  pulsation,  573. 
Cancer  of  the  heart,  737. 
Cardiac  cycle,  diagrams  of,  71-89. 
Cardiac  tracing  in  aneurism  of  left 

ventricle,  765. 
Dicrotism  of  the  pulse,  146. 
Fatty  degeneration  of  heart,  614. 

deposition  on  heart,  608. 
Granular  degeneration  of  heart,  553, 
613. 

Hsemorrhagic  pulmonary  infarction, 
913. 

Heart,  The,  Frontispiece.  • 

movements  of  the,  122. 
Osteoid  deposit  in  diaphragm,  892. 
Pulse  tracing,  in  aneurism  of  aorta, 
1159,  1191,  1197. 
in  aneurism  of  heart,  765. 
in  aortic  insufficiency,  831,832, 
890. 

obstruction,  869. 
in  exophthalmic  goitre,  1054. 
in  fatty  degeneration  of  heart, 
699. 

in  dilated  hypertrophy,  890, 
962. 

in  irritable  heart,  1036. 
in  mitral  constriction,  895,  958, 
960. 

and  regurgitation,  896, 
and   tricuspid  regurgita- 
tion, 951 
and  partial  aortic  regur- 
gitation, 962,  963. 
in  mitral  regurgitation,  986. 
in  old  age,  834. 
Rhythm  of  ventricles  and  auricles, 
137. 

Impulse,  aneurismal,  1109. 
cardiac,  98,  113. 

abrupt,  in  pericarditis,  336. 
diastolic,  499. 
double,  114,  445. 
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Impulse,  cardiac— Continued. 

double  jogging,  496,  507, 1130. 

modification  of,  in  typhus,  130. 

transmission  of,  140,  170. 

varieties  of,  99. 
Infarctions,  910,  1028. 
Inhibitory  nerve  system  of  heart,  61. 
Innervation  of  the  heart,  35,  57. 
Innominate  aneurisms,  1090,  1133. 
Insufficiency,  vide  "  Regurgitation." 
Intercostal  fluctuation  in  hydro-pericar- 
dium, 384. 
Intermissions  of  the  heart,  156. 
Intersonal  cardiac  murmurs,  1 86. 
Irregularity  of  heart's  action,  159. 
Irritable  heart,  1034. 

J 2RKING  pulse,  114,  830. 
Jogging  double  impulse,  496. 
Jugular  pulsation,  572. 

Katacrotio  pulse,  149. 
Kidneys,  disease  of,  in  connexion  with 
valvular  disease,  392. 

Lactic  acid  theory  of  rheumatism,  798. 
Larynx,  paralysis  of,  1093. 
Latent  aneurism,  1132 

pericarditis,  293,  372,  391. 
Leucocythaemia,  a  cause  of  atrophy  of 

the  heart,  594. 
Lithsmia,  823.  825. 
Lungs,  htemorrhagic  infarction  of,  518, 
910. 

Lymphatics  of  heart,  39. 

Malformations  of  the  heart,  775. 

Mechanical causesof  cardiac  disease,  316. 

Membranes,  serous,  products  of  inflam- 
mation of,  373. 

Milk-spots  on  surface  of  heart,  5,  393. 

Mitral  and  tricuspid  stenosis,  238,  953, 
1009. 

Mitral  inadequacy,  973. 
cases  of,  989. 

causes  and  consequences  of,  976. 

physical  signs  of,  979. 

tables  relative  to,  987. 

treatment  of,  985. 
murmurs,  233. 

functional  do.,  265,  280. 
stenosis,  893. 

bibliography  of,  972. 

cases  of,  918. 

consequences  of,  909. 

forms  of,  893. 

physical  signs  of,  896. 

presystolic  murmurin,  188,897. 

statistics  of,  969. 


Mitral  stenosis  Continued. 

symptoms  of,  894. 

tables  of  cases  of,  964,  968. 

treatment  of,  914. 
valves,  cysts  upon,  984. 

rupture  of,  985. 
Moderator  nerve  of  heart,  80. 
Murmurs,  definition  of,  171. 
aneurismal,  1114,  1204. 
aortic,  236,  vide  "  Aortic." 
cardiac,  classification  of,  187. 

causes  of,  171. 

characteristics  of,  185. 

combinations  of,  244. 

pitch  and  quality  of,  183. 

rhythm  of.  185. 

relative  to  respiration,  223. 

terms  designative  of,  224. 
diastolic,  223. 

apex,  133. 
dynamic,  265. 

endocardial,  diagnosis  of,  from  peri- 
cardial, 396. 
functional,  265. 
haemic,  175,  245,  275. 
in  pulmonary  artery,  998. 
inorganic,  174. 
intersonal,  186. 

intra-oardial  organic,  irrespective 
of  valve  lesion,  241. 

mitral,  233,  980. 

non-organic,  245. 

postdiastolic,  220. 

postsystolic,  218. 

prediastolic,  220,  1165. 

presystolic,  188. 

pseudo-organic,  289. 

scapular,  left,  980. 

sonal,  186. 

spanaemic,  245. 

subclavian,  256. 

systolic,  223. 

apex,  due  to  roughening  of  ven- 
tricular surface  of  mitral 
valve,  288. 

temporary,  in  pericarditis,  399. 

tricuspid,  238. 

venous,  183,  258. 
Muscarin,  spasm  of  pulmonary  artery 

produced  by,  1006. 
Muscular  fibres  of  heart,  28. 
Musical  note  at  precordium,  579. 
Myocarditis,  400,  741. 

cases  of,  748. 

delirium  in,  402. 

symptoms  of,  745. 

treatment  of,  753. 
Myopericarditis,  400. 

Nerve,  depressor,  of  the  heart,  65. 
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Nerves  of  the  heart,  35. 
accelerator,  67. 
inhibitory,  61. 
moderator,  60. 

Occupation,  influence  of,  in  causation  of 
hiemic  murmur,  256. 
of  heart  disease,  312,  824. 
Onanism,  dilatation  of  heart  due  to,  568. 

irritable  heart  due  to,  1034. 
Orifices  of  the  heart,  position  of,  11. 

coincident  obstructive  disease  of 
both  the  auriculo-ventricular, 
238, 1009. 
proportion  between  areas  of,  41. 
Osteoid  deposit  in  aorta,  839. 

in  phrenic  pleura,  811. 
Ox  heart,  369. 

Pain  of  aortic  aneurism,  1084,  1199. 
Palpitation,  161,  1034. 

from  adherent  pericardium,  341. 
Papillary  muscles,  function  of,  20. 
Paracentesis  of  the  pericardium,  419. 
Paroxysmal  dyspnoea,  513,  626,  645.  ' 
case  of,  533. 
treatment  of,  668. 
Parr's  punch,  531. 
Pause,  diastolic,  132. 

systolic,  124. 
Pericardial  effusion,  375. 

diagnosis  of,  382,  387. 
results  of,  379. 
symptoms  of,  384. 
friction  sound,  289. 

area  of  diffusion  of,  296. 
auricular,  445. 
cause  of,  297. 
cessation  of,  297. 
diagnosis  of,  298,  336. 
duration  of,  339. 
multiplication  of,  452. 
of  diastolic  rhythm  at  apex, 
237. 

persistence  of,  340. 

rhythm  of,  double,  293. 
triple,  294. 

sounds  liable  to  be  confounded 
with,  298. 
pneumatosis,  377. 
Pericarditis,  acute,  325. 

age,  influence  of,  in,  409. 

attrition  murmur  of,  289,  326. 

a  cause  of  cardiac  hypertrophy,  364. 

cancerous,  425. 

cases  cf,  426. 

chronic,  391. 

circumscribed,  392. 

case  of,  446. 
complications  of,  407. 


Pericarditis. — Continued. 
delirium  in,  402. 
dry,  380. 

endocardial  murmur  in,  399. 

false  membrane  in,  373. 

fremissement  in,  292,  299< 

hsemic,  causes  of,  315. 

haamorrhagic,  376,  381. 

latent,  292,  372,  391. 

prognosis  in,  410. 

purulent,  376,  384. 

recurrent,  389. 

resolution  of,  369. 

rheumatic,  307. 

scorbutic,  317,  424. 

season,  influence  of,  411. 

stages  of,  326. 

symptoms  of,  334. 
cerebral,  402. 
premonitory,  326. 

syncope  in,  406. 

traumatic,  406,  425. 

treatment  of,  412. 

tuberculous,  425. 
case  of,  440. 

valve  lesions  associated  with,  899. 

varieties  of,  333. 
Pericardium,  adhesion  of  the,  340. 

anatomy  of  the,  3. 

effusion  into,  811. 

gaseous  exhalation  into,  377. 

imperfection  of,  775. 

paracentesis  of  the,  419. 

rupture  of  aneurism  into,  1138. 

tubercular  deposition  in,  445. 

wounds  of  the,  765. 
Phlebitis,  1022. 

Phosphorus  and  fatty  heart,  598. 
Phthisis,  subclavian  murmur  in,  1024. 
Physiology  of  the  heart,  52,  70. 
Pigmentary  atrophy  of  the  heart,  588. 
Pine-apple  heart,  370. 
Pleuritis,  diagnosis  of,  from  pericarditis, 
300. 

exocardial,  289. 
Pneumatosis,  pericardial,  377. 
Postdiastolic  murmur,  220, 238, 548, 848. 
Postsystolic  murmur,  218. 
Posture,  change  of,  in  diagnosis  of  peri- 
carditis, 374. 
Pouls  des  vieillards,  833. 
Precordial  region,  boundaries  of,  1. 
Pregnancy  a  cause  of  cardiac  hyper- 
trophy, 479. 
Prediastolic  murmur,  220,  1165. 
Presystolic  contraction  of  auricles,  135. 

murmur,  188,  897. 
Pseudo-apoplexy,  625. 
Pseudo-murmurs,  289. 
Pulmonary  apoplexy,  517,  909. 
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Pulmonary  artery,  accentuation  of  se- 
cond sound  in,  981. 
anatomy  of,  22. 
aneurism  of,  1006. 

varicose  do.  1125. 
atheroma  of,  977,  1005. 
atresia  of,  777. 

compression  of  by  aneurism, 
1126. 

embolism  of,  910,  1029. 

irregularities  of,  781. 

murmurs  in,  240,  1001. 
diastolic,  241,  1004. 
hasmic,  1003. 
systolic,  240,  998. 

obstruction  in,  causes  of,  1001. 

orifice  of,  position  of,  12,  22. 

spasm  of  branches  of,  1006. 

thrombosis  "of,  518,  564,  1003. 
Pulmonary  regurgitation,  1005. 
stenosis,  998. 

and  mitral  do.  1009. 
Pulmonary  valves,  22. 

cribriform  condition  of,  1004, 

disease  of,  998. 

mode  of  action  of,  24. 
Pulsation,  arterial,  141. 

cardiac,  phenomena  of,  52. 
venous,  500,  571,  1008. 
visible,  833. 
Pulse,  the,  141. 
abrupt,  142. 
arythmical,  160. 
collapsing,  144,  830. 
Corrigan's,  144,  830. 
dicrotism  of,  145. 

varieties  of,  149. 
inequality  of,  160. 
infrequent,  143. 
intermittent,  156,  624. 
irregularity  of,  159,  621. 
jerking,  144,  830. 
locomotive,  833. 
postponement  of,  832,  1092. 
prolonged,  142. 
rapid,  142,  144. 
rate  of,  142. 
reduplication  of,  145. 
slow,  143,  621. 
steel-hammdr,  830. 
suppression  of,  446,  1092. 
throbbing,  144. 
tracings,  vide  "Illustrations." 
variations  of,  in  aneurism,  1092. 
venous,  500,  571,  1008. 
•    vibrating,  829. 
visible,  145. 
Pulse,  of  aortic  patency,  144,  828. 
stenosis,  830. 
of  cardiac  dilatation,  142. 


Pulse. — Continued. 

of  cardiac  hypertrophy,  142,  504. 
of  mitral  regurgitation,  978. 
stenosis,  895. 
Pupil,  contraction  of  the,  in  thoracic 
aneurism,  1103. 
dilatation  of,  in  do.  1105.' 
Purpura,  a  cause  of  pericarditis,  315. 

Reduplication  of  first  cardiac  sound, 
117,  162,  506,  546. 

of  second  do.,  126,  162,  502. 

of  both  sounds,  164. 

of  pulse,  145. 
Regurgitation,  aortic,  829. 

mitral,  973. 

pulmonary,  1005. 

tricuspid,  1006. 
Renal  disease,  connexion  of,  with  cardiac, 

368,  480,  816. 
Reflux  murmur,  228. 
Respiration,  ascending  and  descending, 

544,  626,  1106. 
Rheumatic  pericarditis,  307,  407. 
Rheumatism,  and  cardiac  disease,  304. 

cerebral,  104. 

pathogenesis  of  endocarditis  in,  797. 
Rhythm,  of  heart,  definition  of,  52. 
derangement  of,  156. 
of  pericardial  friction  sound. 
Rhythmical  contraction  of  heart,  source 
of,  58. 

irregularity  of  breathing,  626, 1106. 
Rupture  of  aorta,  1222. 
of  aortic  valves,  834. 
of  cardiac  do.,  819. 
of  chorda?  tendinese,  235,  974,  1007. 

Scapulae  murmur,  980. 
Scarlet  fever  a  cause  of  heart  disease, 
315. 

Scorbutic  pericarditis,  317,  424. 
Segments  of  valves,  excess  in  number  of, 
781. 

Sigmoid  valves,  disease  of,  998. 
Softening  of  the  heart,  718. 
Sound,  first,  of  heart,  115. 

duplex  constitution  of,  116. 

exaggeration  of,  169. 

reduplication  of,  117, 162,  546. 

suppression  of,  118,  168. 
second,  125. 

accentuation  of,  136. 

in  pulmonary  artery,  981. 

cause  of,  126. 

exaggeration  of,  169. 

reduplication  of,  126,  158, 162, 
165,  502. 

suppression  of,  168. 
Sounds,  aneurismal,  1110. 
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Sounds  of  heart,  causes  of,  94. 

contrast  between,  126. 

diagnosis  of,  from  pericardial,  336. 

foetal  characters  of,  169. 

modification  of,  in  fever,  130,  169. 

reduplication  of,  164. 

suppression  of,  118,  130,  168. 
partial  do.,  386. 

transmission  of,  140,  170. 
Spinal  irritation,  effects  of,  on  circula- 
tion, 66. 
Splanchnic  nerves,  65. 
Spots  on  surface  of  heart,  5,  393. 
Steel-hammer  pulse,  830. 
Stenosis,  aortic,  821,  vide  "  Aortic." 

mitral,  893,  vide  "Mitral." 

mitral  and  tricuspid,  238,  953, 1009. 

of  the  aorta,  537,  1220. 

pulmonary,  998. 

and  regurgitation,  998. 

tricuspid,  1008. 
Stimulants  in  heart  disease,  413. 
Strained  heart,  420. 
Subclavian  murmur,  256. 

diagnostic  of  phthisis,  257. 
Suppression  of  sounds  of  heart,  118. 
Syncope,  anginosa,  1039. 

in  fatty  heart,  625. 

in  pericardiftl  effusion,  8. 
Syphiloma  of  heart,  739. 

case  of,  749. 
Systolic  murmur,  223,  vide  "Murmurs." 

pause,  124. 

Tables : — 

Aneurism  of  the  abdominal  aorta, 
xvii.,  1216. 
of  the  thoracic  aorta,  xvi.,  1146. 
Cancer  of  the  heart,  vra.,  733. 
Exophthalmic  goitre,  xv.,  1055. 
Fatty  heart,  Author's  cases,  vn., 
660. 

Pathological  Society  of  Dublin, 

vi.,  656. 
Pathological  Society  of  London, 

v.,  648. 

Mitral  regurgitation,  xiv.,  987. 
stenosis,  xi.,  xii.,  964,  970. 
abstract  of  cases  of,  an,, 
970. 

Paracentesis  pericardii,  rv.,  420. 
Pericarditis,  A  uthor's  cases,  rri.,  360. 
Pathological  Society  of  Dub- 
lin, II.,  354. 
Pathological  Society  of  Lon- 
don, I.,  350. 
Valvular  disease,  cases  of,  with 

complications,  x.,  815. 
Wounds  of  the  heart,  ix.,  774. 


Tea,  irritable  heart  due  to,  568,  1034. 
Thoracic  duct,  obstruction  of,  1107. 
Thrill,  aneurismal,  1109,  1204. 

arterial,  541. 
Thrombosis,  arterial,  1022. 
cardiac,  1018. 

connexion  of,  withhsemorrhagic 

infarction,  518,  911. 
symptoms  of,  564,  1021. 
treatment  of,  567,  1022. 
cerebral,  1027. 
of  coronary  arteries,  1017. 
of  pulmonary  artery,  518,  564, 1023. 
venous,  1022. 
Tobacco,  dilatation  of  heart  due  to,  568. 

irritability  of  heart  caused  by,  1034. 
Traumatic  pericarditis,  406. 
Tricuspid  murmurs,  238. 
area  of,  239. 
orifice,  stenosis  of,  238,  1008. 

coincident  with  mitral,  1008. 
valves,  disease  of,  1006. 

inadequacy  of,  238,  1006. 
rupture  of,  1006. 
Trumpet  bruit,  839. 

Typhus  fever,  softening  of  heart  in,  718. 
modification  of  cardiac  sounds  in, 
130,  169. 

Tubercular  deposition  in  pericardium, 
445. 

development  in  heart,  738. 
Tuberculosis  of  pericardium,  425,  445. 
Turpentine  punch,  531. 

Ulceration  of  the  heart,  752. 
Ulcerative  endocarditis,  795. 
Uraemia,  pulse  of,  141. 

"Valsalva,  sinuses  of,r23. 
Valves,  cardiac,  aneurism  of,  1221. 

atrophy  of,  781. 

excess  in  number  of,  781. 

deficiency  in  number  of,  781. 

rupture  of,  819. 
Valvular  disease  of  heart,  812. 

in  combination  with  fatty  heart,  641. 

on  right  side,  997. 

prevalence  of,  813. 

relative  frequency  of,  820. 

table  of  cases  of,  815. 
Valvular  growths,  800,  818. 
Varicose  aneurism,  of  heart,  759,  1122. 

of  pulmonary  artery,  1125. 
Vascular  bruit,  181. 
Vein,  fluid,  181. 
Veins,  coronary,  34. 

of  Thebesius,  16. 
Vena  cava,  varicose  aneurism  of,  1122, 
1126. 
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Venesection  in  aneurism,  1139. 
iiv  hypertrophy,  52-1. 
in  pulmonary  embolism,  1030. 
Venous  murmur,  causation  of,  258. 
variations  of,  262. 
pulsation,  500,  571,  1008. 
thrombosis,  1022. 
Ventricle,  left,  anatomy  of,  26. 
contraction  of,  abortive,  143. 

rate  of,  142. 
dilatation  of,  556,  576. 
cases  of,  577,  865. 
diagnosis  of,  866. 
hypertrophy  of,  483. 
measurements  relative  to,  40,  465. 
Ventricle,  right,  anatomy  of,  17. 
dilatation  of,  570. 


Ventricle,  right — Continued. 
hypertrophy  of,  485. 

dependent  on  atheroma  of  pul- 
monary artery,  492. 
sign  8  of,  508. 
measurements  relative  to,  40,  465. 
Ventricles,  exit  of  blood  from,  120 
Vertebra;,  erosion  of  the,  1107 
Vertigo,  625. 
Visible  pulsation,  145. 

Weak  heart,  contrasted  with  softened 
722. 

Weight  of  heart,  40,  466. 

proportion  of,  to  that  of  body,  41. 
White  spots  on  heart,  5,  393. 
Wounds  of  the  heart,  765. 
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